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Abstract 
Key words: Multitemporal, morphodynamics, land use change, community participation, 
lagoon conservation, management strategies, ecological dynamics, Segara Anakan Lagoon, 
Indonesia  
 
The coastal lagoon area is vulnerable to environmental changes. Such activities on land, 
population growth, climate changes, and an increasing demand of a land and resources 
are the dynamics factors that influence the lagoon's environment. As well as in the Segara 
Anakan lagoon (SAL) area, recently, the lagoon ecosystem has experienced severe 
environmental degradation due to the high rate of sedimentation and a wide variety of 
human activities conducted both on the land and sea led to changes the environment of 
this area. Even though there has been a coastal environmental research done at that 
region, the impact of the results is still not useful yet for the development of this region. 
Existing approaches dealing with these topics need to be improved concerning the coastal 
lagoon environment. Hence, this dissertation research attempts to be part of alternative 
solution to those problems. Therefore, physical and social approach investigations were 
carried out in the SAL area. This research aims to identify and analyze the 
morphodynamics of coastal lagoons, land use changes, forms of participation on coastal 
conservation and planning management strategies for the SAL.  
This research was conducted in the SAL area, which is located at the southern part of 
Java Island, Indonesia. To identify and analyze the morphodynamics and land cover or 
land use changes of the lagoons, multi-temporal images of remote sensing with a medium 
spatial resolution approach was used. In addition, to assess the forms of community 
participation on environment conservation and the management strategies for lagoon area 
development, the qualitative description and the SWOT analyze was used.    
According to accuracy assessment of the image interpretation, the multitemporal satellite 
image can be used to evaluate the morphodynamics and land cover or land use changes 
with the 96.22% accuracy levels and results 13 land use classes. During the periods of 
1978-2013, there have been changes in the morphology of the lagoon. The area of lagoon 
was 4,318 hectares or decreasing approximately 123.37 hectares/year, and the increasing 
of accreted land area was 22.5 hectares/year. On the other hand, coastline changes 
occurred in the western part of the lagoon. The total of distance change from sea to the 
mainland was 1.5 km. At the same time, there have also been land use changes. During 
the period of 1978-2013, the bigger portions of land use changes are in the tropical and 
mangrove's forests convert to aquaculture and agricultural areas. The trend of changes 
showed that the area declines every year. This is due to the land transformation towards a 
new land use, such as the area of rice paddies, aquaculture, and other agricultural areas.  
Based on the assessment of variables closely relating to the forms of participation, which 
was conducted by society in the upstream area. Those variables are: the percentage of 
people participating in the way of ideas, money, materials, properties, skills and expertise 
or social activities. The research showed the differences of the forms of participation 
among communities in Ciamis and Cilacap. In the category of participation, the 
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communities from Ciamis and Cilacap also showed a different percentage. In general, a 
level of participation of Kampung Laut (indigenous community) in environmental 
conservation was sufficiently high. The majority of the respondents were the heads of 
households. The characteristics recorded for respondents included: level of education, 
level of income and level of knowledge. Hence, the three of those factors have strong 
relationships with the participation of the SAL conservation. In addition, the alternative 
strategies of the SAL managements have formulated into two priorities' development, 
Segara Anakan environmental management of physical-ecological aspects and Segara 
Anakan environmental management of socio-cultural aspects. All the priorities' strategy 
was led to sustainable development. 
In this research, the ecological dynamics that occurred in the SAL has been presented in a 
historical time line. Where, it was divided into three time periods: the 1970s - 1980s, the 
1990s and from 2000 onwards. In the 1970s – 1980s, Changes in the lagoon area were 
almost exclusively caused by a high sedimentation rate. Sedimentation also resulted in the 
extension of land accretion, Increase in rice paddies, and was followed by change in 
livelihoods from fishermen to farmers and increase in local population. In the 1990s, 
sedimentation continued, increase in accreted land and coastline changes has occurred. 
From the year 2000, until now, sedimentation has continued and also increases in coastal 
mud deposits. These circumstances such as, illegal clearing of mangrove forests and 
increase in aquaculture is still going on.  
In consequence, The SAL area as limited conservation zones remains under raising 
population pressure. Some recommendation should be considered, such as: 
implementation of appropriate conservation techniques so that the sedimentation rate can 
be reduced, synergically coordination measures between upstream and downstream 
regions are necessary in the future, raising awareness in the communities' upstream and 
downstream areas to prevent damage to the ecological system, increase community 
participation in conservation by improving educational sector, providing information 
concerning conservation methods, and applying sustainable development.    
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1 Introduction 
1.1 Background 
Indonesia is the largest archipelagic nation in the world with 13,466 islands (BIG, 
2012), in which 6,000 islands are inhabited (Barber et al., 1995). Having 14% of all the 
Earth coastlines, Indonesia has the longest coastline in the world, which is about 81,000 
km. It also has a sea area of about 5.8 million square km, consisting of 3,1 million km 
inland water and islands and 2,7 million km of exclusive economic zone and 
representing approximately 70% of its total territory (KKP, 2013). 
Indonesian coastal areas are famous and rich in natural diversity resources. 
Indonesia has also the biggest sea biodiversity in the world due to its broads and diver’s 
coastal ecosystems such as mangrove forests, coral reefs, and sea grass (Dahuri et al., 
1996). Indonesia is known as one of the most significant oceanic nations (Hanson et al., 
2003). As a tropical region with almost 80% of the people living in the coastal area 
(Burke et al., 2012), Indonesia has also a big problem with coastal management and 
development. The high number of population forces the coastal area towards a 
degradation condition. Many functions of economic activities use coastal area as a 
potential land. Industry, oil and gas, manufacturing, tourism are becoming promising 
businesses for the people who live at coastal cities (Dahuri, 2001).  
Food and Agriculture Organization (FAO) (1998) define a coastal zone as a 
transition area between land and sea. It means that the coastal zone is influenced by the 
sea’s and land’s characteristics, with the boundary towards to the sea includes part of the 
mainland; either dry or inundated, the mainland is still under influence by the sea, e.g. 
sea breezes, tides, sea-water intrusion that are characterized by typical vegetation. The 
boundary of the coastal area towards the sea includes the outer part of continental shelf, 
where these features are still affected by natural processes that occurred on land such as 
sedimentation and freshwater flow, as well as caused by human activities on land such as 
deforestation and pollution (Woodroffe, 2002). 
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Fig. 1.1 Map of Indonesia 
(Source: Physical Map of Indonesia, available on: http://www.vidiani.com/physical-map-of-indonesia) 
 
The coastal area is unique and vulnerable to environmental changes. Factors that 
are affecting coastal area include activities on land, population growth, climate changes, 
and an increasing demand for space and resources as well as the natural dynamics of this 
environment (Kjerfve, 1994). Besides, coastal water is also influenced by the dynamic 
interaction between water input from the ocean and fresh water. The flow of fresh 
water into the ocean is a function of the characteristics of the watershed, surface runoff 
and groundwater flow. Furthermore, water balance is influenced by the rate of 
precipitation and evapotranspiration. Thus, a wide variety of human activities conducted 
both on the land and sea led to changes in the environments of this area. Ocean energy 
is an external influence that is natural to the coastal dynamics, while the input materials 
are in the form of sediment, particles, and pollutant generally through streams.  
Environmental changes over the coastal areas are due to the regular processes that 
are continuous or periodically fluctuated such as oceanographic parameters and the 
dynamics of local climate. Coastal erosion, caused by the dominant factors of the 
natural influence such as waves, currents, tides and sediment supply, leads to the 
changes of the coastline.  
I n t r o du c t i o n  
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The characteristics of these coastal zones are very dynamic (Woodroffe, 2002) 
there is an interaction between the land and sea through the role of the waves and 
winds. Erosion and sedimentation frequently occur in the coastal area, when rocks are 
eroded by the waves and winds. They will then deposit at such zones, which depend on 
the energy of the waves and winds. In such a place, it will change the form of landscape.  
By the time, these dynamic processes will generate a new landform or changes an 
existing form of that place. In this term, coastal geomorphology focuses on explaining 
landform in the coastal zone by examining the shapes, sediment and depository history 
at the modern shoreline. It includes the study of the shallow marine environment that is 
influenced by terrestrial factors and the land.  The influence of the sea is also present 
and the longer-term evolution of the coast is appropriately understandable (Woodroffe, 
2002).  
One of the coastal landform that is influenced by natural processes and human 
activity is coastal lagoon. Even though its position is inland of water bodies, the lagoon 
is still affected by waves and winds from the sea. The lagoon environment is a closed 
and semi-closed environment formed by the interaction between marine and terrestrial 
processes, which has a complex resource that comes from the land and sea. Sources of 
water in the lagoon are the river and the sea, where tidal currents and waves are still 
influence (Nichols et al., 1994). Additionally, coastal lagoon will be the depository place 
for sedimentation from the upland area. All human activities at the upstream, 
particularly agriculture and cultivation bring soil, waste, and other materials to the 
downstream area through the river.  
Therefore, lagoon environment is very important to study. It is unique, not only 
because it has a variety of aspects (geomorphology, oceanography and climatology) but 
also contains large mineral and biological resources (Zonta et al., 2007). Segara Anakan 
(SA), which is located in Indonesia, is an example of a coastal area, which has a unique 
biophysical characteristic. The region has a great natural ability to ensure the 
sustainability of the interrelationships between terrestrial, estuarine and marine 
ecosystems in harmony and balance as a habitat for flora and fauna. The region is an 
area of migration of various types of protected animals and it is a place of breeding for 
diverse species of the shrimp and fish, which has a highly economical value (White et al., 
I n t r o du c t i o n  
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1989). Furthermore, the region is also a source of livelihood for the local community at 
large. Hence, it is reasonable for the government to consider the SA area as a natural 
resource, which needs to be conserved and as a capital base of regional development. 
The coastal lagoon such as SA has been very advantageous because it is 
enormously economical, potential and diverse of the resources. The attempts to exploit 
the natural resources will be developed in the field of business activities in the 
construction sector. These sectors include the sectors of fishing, agriculture, mining and 
energy, port transportation, marine tourism, and other service sectors. On the other 
hand, the exploitation of the coastal area will have a negative impact on environmental 
degradation. In this case, the involvement of local community in development of lagoon 
areas is necessary. One of the contributions from the local community can be 
implemented as an effort of taking care of lagoon environment by participating on its 
conservation. In addition, SA has been a place where the people pursue their livelihood.  
 
1.2 Problem Statement 
Segara Anakan Lagoon (SAL) is located in the western of Cilacap - Central Java 
adjacent to Ciamis - West Java Indonesia. The growth and development of inland areas 
of SAL (Cilacap, Central Java) have been increasing very rapidly. The silt material 
brought by several rivers (Citanduy, Cimeneng and Cibeureum) into the SA was 
approximately 9 million tons/year in total (Zuardi, 2005). The government has put an 
effort to minimalize the amount of sedimentation in the lagoon through a dredging. 
Although dredging has been conducted on site, the contribution of silt from the river 
yet results in huge amount of narrowing the lagoon area.  
SAL, currently experiencing acceleration narrowed on its area due to a very 
intensive of sedimentation from the mainland. Some locations in the middle of the 
lagoon that had been previously declared as a sand bar have merged with the mainland 
of Cilacap, and then created a new land accretion (White et al., 1989). To prevent this 
land accretion development, the government of Ciamis Regency and the central 
government has planned to conduct the diversion of Citanduy River, so that eventually 
I n t r o du c t i o n  
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the flow of Citanduy River will be no longer led to the SAL but directly goes to the 
Indian Ocean. This plan was only a discussion, because, in fact, this program has not 
been realized and is still in controversial (Winarno et al., 2003).  
 
 
Fig. 1.2 Sedimentation in Segara Anakan Lagoon (Photo: Author’s, 2013) 
The sedimentation in the SA according to the researchers of Science for the 
Protection of Indonesian Coastal Marine Ecosystems (SPICE II) (2009) is caused by a 
non-sustainable land use that occurred in the upstream area of Citanduy Watershed. 
Non-sustainable land use is indicated by the number of conversions of forest into 
cultivation areas such as agriculture and settlement (Olive, 1997). Sedimentation in the 
SAL, which is highly influenced by erosion, creates the siltation process that occurs in 
the watershed to the south of this region (White et al., 1989).  
Basically, there are three main issues and problems regarding the SAL 
conservation, erosion process at the upstream area, very intensive sedimentation 
processes at the lagoon, and the area of the SAL, which is increasingly narrowed. 
Therefore, this research is focused on the analysis of the ecological dynamics of the SAL 
by looking at the factors that are considered significant, namely morphodynamics and 
land use change, which is associated with the rate of sedimentation in the lagoon.  
Besides, the existence of local community at the upstream area is very important 
in the conservation process of the SAL. The utilization of various lands in the upstream 
area is one of the triggers of sedimentation in the SA, so that local community 
I n t r o du c t i o n  
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awareness and concern are required. There are two districts located at upstream of 
Citanduy River, which are Ciamis and Cilacap. These two districts played main role as a 
contributor of sedimentation by the erosion process. Therefore, it would be interesting 
to identify and analyze the forms of participation from those two districts. It is also 
important to find out the role of indigenous people who live at the inland of water 
bodies of the SAL to the conservation of the area. 
The population in the surrounding areas of the SA grows very fast. Meanwhile, 
the environmentally carrying capacity was diminishing and the alternative livelihoods for 
communities are scarce. Currently, the number of residents in Kampung Laut reached 
16.841 people (District of Kampung Laut, 2010), whereas the number of people who 
are expected to remain at around the SAL is only about 8.000 people. This is a cause 
that the carrying capacity of the environment is not under too many pressures. It was 
characterized by the conversion of land into residential and agricultural production 
resulted in the expansion of the potential of marginal lands such as mangrove and Nusa 
Kambangan forest (Jennerjahn et al., 2009).  
On the other hand, the level of education and income are low (BPS, 2010), 
individual behaviors of households that do not support conservation efforts become the 
classic problem of remote and backward areas (Bird et al., 2002). It is driven by the 
scarcity of alternative livelihoods for communities to increase their income. This 
condition tends to result in the disappearance of environmentally friendly culture due to 
the necessities of life and low public awareness of environmental conservation. 
However, there are some people who care in preserving the environment especially in 
the mangrove management independently initiated by several prominent people in the 
District of Kampung Laut.  
The people have no choice but to depend on the presence of their lives' in the 
SAL and expect delays "lost" of the SAL. Conservation and rescue-action plan are 
expected to be more systematic which include ecological and community development 
efforts. Therefore, it is necessary to improve the natural resource management system 
that can provide not only economic beneficial but also environmental services while 
ensuring its sustainability. Resource management by developing socio-economic 
I n t r o du c t i o n  
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independence of the people can act as a strategic planning of the SAL area. By applying 
this strategy, it is expected to restore the damaged resources.  
Natural processes and human intervention on the environment of SA can cause 
ecological dynamics occur. Therefore, monitoring the activities of the phenomenon 
needs to be done. One of the effective ways is through the application of remote 
sensing. The application of remote sensing technologies for monitoring environmental 
conditions may provide optimal results. Several studies have been conducted to show 
the effectiveness of the use of remote sensing for monitoring coastal lagoons (Baldock 
et al., 2008; Ardli et al., 2009; Amos et al., 2010; Duck et al., 2012). Moreover, the use of 
remote sensing data can provide spatial analysis repetitively and continuously; cover a 
relatively large area with a reasonable low-cost. In addition, it is also fast if compared to 
terrestrial surveys. The data obtained from remote sensing can provide objective 
information, and is also reliable and economical in the effort for inventory, monitoring 
and evaluation of resources (Klemas, 2011). To optimize the results of research, it can 
use multitemporal remote sensing data from Landsat MSS, TM and ETM (Alves et al., 
2003; Liu, 2010). 
Regional planning is also an important function in directing the form of the use 
and management of coastal areas into sustainable development (Haughton et al., 2004; 
Nandi, 2011). The basic principle underlying the plan of arrangement is peculiarities of 
local biophysical resources. By looking at the specificity of the local biophysical 
resources, it is also possible to approach the physical characteristics and genetic 
processes that shape it. In addition, and by looking at the potential of the land, it is also 
possible to determine precisely the strategic planning and model management to lead 
the sustainable development.  
Based on the above discussions, silting, environment degradation and possibility 
development of the lagoon's existence should be anticipated and addressed. Moreover, a 
suitable policy is needed to understand how human activities can match the temporal 
and spatial dynamics of the coastal resources. It is necessary to study in-depth 
concerning these complex issues. The study will focuses on the ecological dynamic of 
SAL. Thus, the results of research are expected to contribute in providing alternative 
solutions to problems.  
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1.3 Research Questions and Objectives 
The specific questions and the objectives of this study regarding the main issues 
of the SAL problems are: 
! How are the morphodynamics in the SAL area that are experiencing the 
sedimentation? 
The objectives are to identify and analyse the morphodynamics of coastal 
lagoons, namely the decrease of the areas of lagoon, the increase of the areas of 
land accretions, and the coastlines changes. To identify and analyse this 
question, multitemporal Landsat data of 1978 – 2013 period was used.  
 
! How have the land-use changed in the SAL area during the period of 1978 – 
2013? 
The objectives are to identify land use changes areas, compare an annual 
changes, and identify the relation between land use changes with the silting of 
the SAL. 
Land use changes include the use of rainforested areas, mangroves, aquaculture, 
dry land agriculture, arable land, industrial area, settlements, and mudflats. 
 
! To what extent is the community participation in the conservation of the SAL?  
The objectives are to identify social-economic conditions, obtain information on 
forms of participation on coastal conservation in upstream areas, and identify 
the roles of the local indigenous people in conserving the lagoon by analysing 
the influence of level of education, income, and knowledge on participation in 
conservation of the SAL. 
 
! How can strategic planning be designed for the development of the SAL area?  
The objectives are to identify planning management strategies for the SAL, 
analyse potential resources of the SAL for regional development, and to 
formulate strategic design of regional development of the SAL area. 
The question is addressed to integrate the development planning with the 
integrated management plan and sustainable development.  
I n t r o du c t i o n  
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1.4 Significances of Research 
The expected benefits of this research are to:  
! Generate scientific information on lagoon's morphodynamics caused by 
sedimentation in the SAL.  
! Generate scientific information on land use changes over a certain period of 
time and predictions or trends of changes in the SAL.  
! Generate scientific information on the level of community participation on the 
conservation of the lagoon and the influence of socio-economic levels of society 
in conservation activities.  
! Provide inputs to the government of Republic of Indonesia in designing 
regional development and society development of the SAL. 
1.5 Organization of the Dissertation 
The structure of this research is divided into six chapters, which describe all the 
major components of this research including multitemporal of lagoon morphodynamics, 
land use change detection, analysis of community participation in the conservation, and 
strategic planning for regional developments. In Chapter I, the problem statement is 
defined with the objectives of the study. Chapter Two deals with the state of the art, 
which is a literature review on geomorphology of the coastal lagoons, sedimentation in 
the coastal lagoons, conservation of the coastal lagoon, multitemporal data and land use 
change detection, community participation in conservation, and spatial planning for 
development area. In Chapter Three describes the study area, which focuses on location 
of The SAL, geomorphology, geology, soil, hydrology, climate, land use, erosion and 
sedimentation, and population and social-economic condition. Chapter Four, detailed 
methodology of this research will be presented. In this study, the approach used is to 
use the multitemporal Landsat for the morphodynamics of lagoon and land use changes 
over past 35 years (1978-2013). Chapter Five provides scientific discussion on the 
results of the research. Finally, the report will be ended with Chapter Six, which 
describes recommendation and reflection of the theory into practice and as well as 
concluding remarks. 
I n t r o du c t i o n  
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Fig. 1.3 Research Frameworks (Source: Author’s own results, 2014) 
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2 State of the Art 
2.1 Introduction 
Geomorphology is the study of landforms and Earth’s surface. However, 
geomorphology also interprets how the shapes can be occurred, what processes lead to 
the configuration and changes the face of the Earth (Sharp, 1980; Panizza, 1996). 
Information of the Earth’s surface includes landform, the processes leading to the 
formation and changes experienced by every landform found in the earth's surface. 
There also finds the relationship between the landforms with the processes in the spatial 
structure and the influence of geomorphological processes on ecological systems and 
human societies (Van Zuidam, et al., 1979; Montgomery, 2001).  
Thus, the study of geomorphology is related to geology, physiography and 
geomorphological processes that are a factor that cannot be ignored in the changing of 
landforms. The basic concept of geomorphology needs to be understood more deeply 
in order to identify and analyze the appearance of landforms on Earth's surface (Baker, 
2009). Applied geomorphology has also a role in surveying, mapping, geological 
surveying, hydrology, vegetation, rural land use, engineering and mineral exploration. In 
addition it is important in development, planning, analysis of terrain, floods and natural 
hazards caused by endogenous force (Van Zuidam, 1983; Verstappen, 1983; Griffiths et 
al., 2011).  
The approach in geomorphological survey and mapping are analytic, synthetic and 
pragmatic. The analytic survey provides mapping units and the in-depth 
geomorphological information. The synthetic survey is contributing to the 
environmental context and to landscape ecological interrelationships (Griffiths et al., 
2011). Applied geomorphologic maps in some cases can be derived from analytical 
geomorphologic maps whereas in other cases synthetic maps may lead to terrain 
classification for specific purpose (Klimaszewski, 1990). Currently, the pragmatic 
approach is opted for the purpose of data collection, in which of limited to the types of 
information considered relevant to the specifications defined for the survey. A variety of 
applied map exist that come under this third category of pragmatic geomorphologic 
maps (Oldroyd et al., 2008). 
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2.2 The Morphodynamics of Coastal Lagoons 
Based on the position of morphodynamic in geomorphology, the 
morphodynamic of lagoon is like a dynamic geomorphology aspect. In the dynamic 
geomorphology aspect, development analysis of lagoon is in short time changes.  
Morphodynamic of lagoon is caused by the exogenic dynamic. The exogenic dynamic 
that have an important role in lagoon morphodynamic is water (Bastos et al., 2003). 
Several definitions concerning the inland coastal-marine connected systems are 
found. The inland coastal-marine is defines based on their geomorphological structure, 
including an estuary, coastal lagoon, fjord, bay, tidal river and strait (Kjerve, 1994). 
Estuary is an inland river valley or section of the coastal plain, drowned as the sea 
invaded the lower course of a river during the Holocene sea-level rise, containing sea 
water measurably diluted by land drainage, affected by tides, and usually shallower than 
20 m. This definition is consistent with the definition by Cameron and Pritchard (1963) 
and Pritchard (1967). Estuaries form a transition zone between river environments and 
maritime environments and are subject to both marine Influences, such as tides, waves, 
and the influx of saline water; and riverine Influences, such as flows of fresh water and 
sediment. The inflows of both seawater and freshwater Provide high levels of nutrients 
in the water column and sediment both, making estuaries among the most productive 
natural habitats in the world (McLusky, 2004). 
Coastal Lagoon is an inland water body, usually oriented parallel to the coast, 
separated from the ocean by a barrier, connected to the ocean by one or more restricted 
inlets, and having depths which seldom exceed a couple of meters (Kjerve, 1994).  A 
lagoon may or may not be subjected to tidal mixing. Salinity can vary from that of a 
coastal fresh-water lake to a hypersaline lagoon, depending on the hydrologic balance 
(Davis, 1994; Nybakken, 2003). Lagoons formed as a result of rising sea level during the 
Holocene or Pleistocene and the building of coastal barriers by marine processes.  
Fjord is a glacially scoured inland marine area with seawater measurably diluted by 
land drainage in the surface layer, consisting of high salinity waters in deep basins, 
affected by tides, and usually measuring several hundred meters in depth. A fjord is 
formed when a glacier cuts a U-shaped valley by ice segregation and abrasion of the 
surrounding bedrock (Murton et al., 2006). 
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Bay is a coastal indentation; it is usually the result of faulting or other tectonic or 
regional geologic processes, strongly affected by tides and waves. Bays also exist in 
inland environments as an inlet to any larger body of water with ranges of salinities 
from oceanic to brackish (Carreck, 1982; Kjerve, 1994).  
Tidal River is an inland river valley, drowned as the sea invaded the lower river 
course during the Holocene sea level rise, containing only fresh water, but subject to 
tidal sea-level variations and sometimes reversing tidal currents in the downstream 
section. As energy propagates more readily than salt is transported upstream, most 
estuaries have an associated tidal river. The tidal river begins at the upstream limit of 
measurable ocean salinity and ends at the upstream limit of measurable ocean tide 
effects (Kjerve, 1994). 
Strait is an inland marine waterway, connecting two oceans or seas. Characteristics 
of sea straits with respect to circulation, salinity distribution, tidal processes and water 
depth vary widely between straits (Kjerve, 1994). 
In geomorphological terms, Bird (1994) describes that coastal lagoons have 
usually formed where river mouths or lowlands have been submerge by the sea during 
the later stages of world-wide Late Quaternary marine transgression, which on 
tectonically stable coasts brought the sea up approximately its present level about 6000 
years ago. Some of the coastal inlets and embayment thus formed have been enclosed 
by the growth of spit a cross their mouth, or barriers washed up by action. They have a 
variety of shape and size, related to the configuration of the pre-existing coastline and 
the enclosing spit barriers, as modified by internal erosion and deposition (Barnes, 1980; 
Bird in Kjerve, 1994). 
There are also various definitions of lagoon from a multi-disciplinary point of 
view available in the literature, it may be defined as an area of relatively shallow water 
that have been partly or wholly sealed off from the sea by formation of depositional 
barriers (Barnes, 1980; Bird, 1994; Nybakken, 2003; Kusky, 2005).  Inlets, either natural 
or man-made, cut through barrier islands and permit tidal currents to transport water 
into and out of the lagoons.  Because lagoons are characteristically shallow, they are 
strongly influenced by precipitation and evaporation, which results in fluctuating water 
temperature and salinity.  Lagoons can also be fragile ecosystems susceptible to 
pollution effects from municipal, industrial and agricultural runoff (Kjerve, 1994).  
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Fig. 2.1 Ecotones in Lagoons  
(Source: de Wit, 2011) 
 
Coastal lagoons are ecotones between terrestrial, freshwater and marine 
ecosystems (Day, 1981; Basset et al., 2004). Sometimes they are mistaken for other 
coastal inland aquatic ecosystems, such as salt marshes and estuaries (Esteves et al., 
2008). Kjerfve (1994) proposed a definition of coastal lagoons that differentiates them 
from other similar habitat types: an inland water body, usually oriented parallel to the 
coast, separated from the ocean by a barrier, connected to the ocean by one or more 
restricted inlets and having depths which seldom exceed a couple of meters. A lagoon 
may or may not be subjected to tidal mixing and salinity can vary from that of a coastal 
fresh-water lake to a hypersaline lagoon, depending on the hydrologic balance. Lagoons 
formed as a result of rising sea level during the Holocene or Pleistocene and the 
building of coastal barriers by marine processes. A lagoon evolves from an estuary valley 
or shallow open embayment to a partially enclosed barrier-lagoon system, and then, 
with progressive infilling, to a marsh or deltaic-filled lagoon, ending the cycle with a 
depositional plain or with an eventual destruction by marine erosion (Nichols, 1989). 
Kjerfve (1994) sub-divided coastal lagoons into three geomorphic types according 
to the coastal ocean water exchange. The rate and magnitude of oceanic exchanges 
reflect both the dominant forcing function and the time scale hydrologic variability. By 
those terms, lagoons are classified into 3 main types:  choked lagoon, leaky lagoons and 
restricted lagoons.  Choked lagoons occur along high wave energy coastlines and have 
one or more long narrow entrance channels, which restrict water exchange with the 
ocean.  Circulation within this type of lagoon is dominated by wind patterns.  Leaky 
lagoons have wide tidal channels, fast currents and unimpaired exchange of water with 
15
A third ecotone exists Zithin the Zater body ² along a salinity gradient from freshZater inland, 
to brackish water in the lagoon or estuary, to saltwater at the mouth of the sea (de Wit, 2011).
Therefore, lagoons and estuaries ² through the diverse habitats they house ² support a 
high level of biodiversity (de Wit, 2011; Kennish and Paerl, 2010).
(Source: de Wit, 2011)
%ecause an ecotone is a boundary Zhere tZo habitats ² each Zith its oZn ecological 
community ² meet, an ecotone Zill contain animals and plants of both communities, 
as well as organisms that are found only in the ecotone. Therefore, ecotones have a 
higher number of species than each habitat on either side (http://www.eoearth.org/
article/Ecotone?topic=58074). Ecotones often have a larger number of species and 
larger population densities than the communities on either side. This effect is called 
the edg  effect (http://www.eo arth.org/articl /E tone?topic=58074).
Ecotones in lagoons
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the ocean.  Restricted lagoons have multiple channels, well-defined exchange with the 
ocean and tend to show a net seaward transport of water. Wind patterns in restricted 
lagoons can also cause surface currents to develop, thus helping to transport large 
volumes of water downwind.   
 
Fig. 2.2 Coastal Lagoons Types  
(Source: Kjerfve, 1994) 
 
  
Fig. 2.3 Segara Anakan Lagoon  
(Source: Shuttle Radar Topography Mission (SRTM) 30 Meters; System coordinate WGS 1984 zone 49s; 
Altered) 
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Based on the characteristics and classifications of the lagoons by Kjerfve (1994), 
the Segara Anakan lagoon can be classified as restricted lagoon, where the characteristics 
of the lagoon are large, wide, shore-parallel water bodies that generally consist of one or 
more channels and are influenced by tidal circulation. 
Estuaries or lagoons such as Segara Anakan are important natural areas where 
many human activities take place (Fifield, 2012). These tidal basins together with the 
adjacent coasts form a coherent system in terms of water movement, sediment budget 
and morphology. Sustainable management of the tidal basins involves ensuring safety 
against flooding, optimal economic use and preservation of the natural character of the 
system. Intensive land use changing in upstream of watershed, sedimentation from 
Citanduy River and destruction of mangroves forest are examples of human 
interventions influencing the tidal basins (Bird et al., 1980). It becomes clearly and 
important, that the better knowledge about the morphodynamic evolution of tidal 
basins is under the influence of climate change and human activities (Wang et al., 2012).  
The morphological evolutions of lagoons have been studied from different angles 
with different geomorphological processes, characteristics and dynamics (Tagliapietra et 
al., 2009). The morphodynamics is described based on the empirical relationships, which 
are derived from the estimate changes of lagoons due to human interventions into 
environment, which was caused by sediment transport driven by water movement 
(Nichols et al., in Kjerfve, 1994).  
2.3 The Sedimentation of Coastal Lagoons 
Coastal areas are among the most dynamic parts of Earth’s surface (Woodroffe, 
2002). The dynamics processes, which are occurred, include many examples such as sea-
level rise, land subsidence, and erosion-sedimentation. These processes play an 
important role in the development of shoreline change and coastal landscape. Shoreline 
change is considered as one of the most dynamic processes in coastal areas (Bagli et al., 
2003; Mills et al., 2005; Marfai et al., 2008). The coastal area is a meeting between the 
land and sea. Coastal landforms are landforms that are genetically formed by marine 
processes, fluviomarine, organic or aeolian. Beach ridge, delta, coral reefs and sand 
dunes are examples of landforms that are formed genetically (Sunarto, 2001).  
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Based on the geological background, the evolution of the world’s coastline has 
been strongly influenced by changing land and sea levels, bringing marine process to 
work upon the great variety of rock formations that outcrop in the coastal regions 
(Heines, 2006). Sediment supply to enclosed lagoons is one of the factors that 
influenced the distribution and dynamics of coastal lagoons (Kennish, 1986). Once 
enclosed, lagoons are re-shaped by erosion and deposition around there shores, by the 
accumulation of material washed or blown over the enclosing barriers, and by the 
accretion of in-flowing river sediment. These accumulating sediments result in 
shallowing and shrinkage of coastal lagoons, and eventually natural reclamation as in 
filled plains (Bird, 1994). 
 
Fig. 2.4 Sediment Transport In Coastal Lagoons And Strandplains 
(Source: OzCoasts (Geoscience Australia), 2013) 
http://www.ozcoasts.gov.au/conceptual_mods/geomorphic/coast_lagoon/cl_sed_trans.jsp 
 
Sedimentation process generally occurs in coastal areas, experiencing coastal 
erosion forming material drifting elsewhere and not returns to its original location. The 
washed material will settle in quieter areas, such as in coastal lagoons, resulting in 
sedimentation in the area. Sedimentation is also influenced by the change in shape of 
the coastline. Moreover, coastal waters were influenced by the dynamic interaction 
between water input from the ocean waters and also fresh water from river (Phillips et 
al., 2006). 
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Sediments are often encountered along the river, both soluble and insoluble, 
which is a product of weathering of host rock that is influenced by environmental 
factors, especially climate change. The result of weathering of the host rock is the soil 
particles. The increasing of sediment load in the river's surface affects the flow of a 
river. The accumulation of sediment from the riverbed will cause the decrease of stream 
flow. The accumulation of sediment will also potentially reduce the higher capacities of 
the river to the great intensity of rainwater, particularly during the rainy season. The 
sediment yield depends on the total amount of erosion in a watershed and the transport 
of soil particles, which are eroded out of the catchment area of the river basin. It is also 
caused by variations of the physical characteristics of the watershed (Asdak, 2007). 
In one way and another, most lagoons are being progressively loaded in and 
changed by depositional seaside flatlands. Lagoons are obtained sediments, which range 
from rough sand to silt and clay-based. The intense of deposit based on upstream places 
in to the lagoons may result in the fast changes of area protect and getting a new part of 
ground gathered (Bird, 1994). 
 
2.4 Lagoon Conservation 
Conservation is the management of air, water, soil, and minerals all living 
organisms including humans so as to achieve an improved quality of human life, 
including the management activities are surveys, research, administration, preservation, 
education, utilization and training (IUCN, 1980). 
The IUCN (International Union for Conservation of Nature and Natural 
Resources) (1980) pioneered the use of sustainable development concept of “World 
Conservation Strategy: living resource conservation for sustainable development”. It 
defines conservation as the management of human use of the biosphere so that it may 
yield the greatest sustainable benefit to present generations while maintaining its 
potential to meet the needs and aspirations of future generations. 
Coastal ecosystems and key coastal habitats - such as coral reefs and mangrove 
forests - are not only distinctive, but also extremely productive of renewable resources. 
Clearly, traditional land-based or marine-based forms of management and planning 
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must be modified to be effective for the coast, at the transition between land and sea 
(Clark, 1992). 
Based on those definitions of conservation, it can be concluded that coastal 
conservation is the effort to allocate natural resource in the coastal area for the present 
and the future.  
The conservation of ecosystems is purely often as a public good, although there 
are some cases where the market forces a significant role. Many options are available for 
the government to regulate human impact on the coastal environment. For example, 
effort to limit fishing or manage a tourist boat operators through limitation of number 
licenses; regulating fishing equipment types that are usable; enforcing anti-pollution 
laws; monitoring trade in marine endangered species; and establishing contingency plans 
to prevent and clean up after spills (OECD, 1993). 
Coastal conservation is very important to conduct, particularly due to the high 
number of economic development and the population growth, which are put on the 
various coastal habitats (Clark, 1992). One of the reasons for coastal conservation is the 
physical variety that provides as the basis of ecological diversity through the range of 
habitats associated with different landform and rock types (Hooke, 1998). 
The Indonesian coastlines are desirable places to live in, so that more and more 
people are developing homes and businesses along the shorelines. This population 
growth is a major threat to natural habitat and therefore a direct cause of plummeting 
wildlife populations (Sukardjo, 2002). As a result of the decreasing populations and loss 
of habitat, many conservation organizations have been formed, for example Coastal 
Conservation Association (CCA). With strong global awareness shared to the 
community, that the ecological impacts of poorly integrated coastal zone management 
would have the direct effects on fish and shellfish (OECD, 1993). The various types of 
coastal lagoons protected areas can also be established and implemented at all level of 
governments; national, state/provincial/regional and local or City Park which can 
complement each other to fulfill public interest (OECD, 1995).  
In the coastal lagoons, species distribution is affected by heterogeneity of the 
environmental variable, such as water depth, hydrodynamic conditions, sediment 
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characteristics, as well as by sources of anthropogenic disturbance that could interact 
with natural heterogeneity affecting patterns of species distribution, species diversity and 
ecosystem functioning (Ponti et al., 2011). Sometimes it is difficult to distinguish 
between natural heterogeneity and human disturbance (Garrido et al., 2011). 
 
 
Fig. 2.5 The Mosaic of Habitat Found in a Lagoons/Estuary  
(Source: URI Coastal Institute, 2008) 
http://www.igert.org/system/content_item_assets/images/119/original/0504103_2008_Figure_1.jpg?1241577701 
 
Thus, coastal lagoons conservation is an integral part of the overall ecosystem 
conservation movement. Coastal ecosystems include estuaries, lagoons, coastal waters 
and lands located at the lower end of drainage basins, where stream and river systems 
meet the sea and are mixed by tides. These ecosystems are very important to protect, 
due to they provide habitat for mangroves, fish and other animals beyond their 
immediate geographic scope. The integration management is needed to achieve 
sustainable coastal management with collaboration of physical, social, and ecological 
elements. In this context, the relative sedimentation ratio is extremely important in the 
assessment of lagoon behavior to creates sustain and balance of ecological dynamics.  
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2.5 Multitemporal Data and Land Use Changes Detection 
Multi temporal  Data 
Since past many years, remote sensing technology is being effectively used in 
various aspects of natural resource management and planning. It is support on 
monitoring activities related to the watershed and coastal area, such as monitoring of 
land use/cover of watershed, changes area lakes and water quality, lagoons 
sedimentation, mapping degraded land, area of flooding or landslides, etc. (Liu, 2010; 
Danoedoro, 2012). 
Remote sensing has a close relationship with the image and image interpretation. 
The image is a likeness or imitation of someone or something, especially those made of 
stone, wood, etc. (Sutanto, 1994). While the image interpretation is an act of reviewing 
aerial photographs or images in order to identify objects and assess the importance of 
these objects (Estes et al., 1975). 
The information of the Earth surface can be derived from remote sensing data in 
particular. It extracted using multitemporal (different time recording) and multisensory 
(data recorded by using different sensors). Many different satellite based systems exist 
nowadays, with different characteristics related to their spatial, temporal, and spectral 
resolution. Remote sensing data should generally be linked or calibrated with other types 
of data, derived from mapping, measurement networks or sampling points, to derive at 
parameters, which are useful in the study of coastal environment. The linkage is done in 
two ways, either via visual interpretation of the image or via classification (Van Westen, 
2000). 
The output from the analysis of remote sensing imagery performed a spatial 
description of a Geographic Information System (GIS). The image obtained through 
remote sensing is the basic data input or subsequently processed and presented by GIS. 
Position data from remote sensing imagery can be corrected back in GIS. Thus, the 
integration between the data of Remote Sensing with Geographic Information Systems 
will acquire information from the data optimum utilization of the area.  
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Land Cover and Land Use Change Detec t ion 
The application of remote sensing can be seen from various utilization in coastal 
environmental and its analyses. One of them is monitoring land use change during 
periods of Landsat data. Meanwhile, a land use is related to human activity in the land, 
which is usually not directly visible from image. Land use is the human use of land. 
Land use involves the management and modification of natural environment or 
wilderness into built environment such as fields, pastures, and settlements. It also has 
been defined as the arrangements, activities and inputs people undertake in a certain 
land cover type to produce, change or maintain it (FAO, 1997; FAO/UNEP, 1999) 
adopted from IPCC Special Report on Land Use, Land-Use Change And Forestry, 2.2.1.1 
Land Use (Watson et al., 2000). 
Mapping land use and land cover is closely connected to the study of vegetation, 
crops and soil from the biosphere. Because the data of land use and land cover is 
essential for a plan. Land is the basic material of an environment, which is defined with 
regard to a number of natural characteristics, namely climate, geology, soils, 
topographic, hydrology and biology.  
 
Fig. 2.6 Landsat TM RGB 452 of Segara Anakan Region  
(Source: Landsat USGS, 1994) 
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According to Malingreau (1978), land use is a human intervention either 
permanently or periodically to land with the aim to meet the needs, both material needs, 
spiritual or a combination of both. Land use is a significant element to the planning 
area.  
The appearance of land use change based on time, the state of the appearance or 
position of land use change at a certain time (Campbell, 1996). Changes in land use can 
occur in a systematic and non-systematic. Systematic changes occur with the 
phenomenon that is characterized by recurrent, the type of land use change at the same 
location. The tendency of these changes can be shown by multitemporal map. 
Phenomena can be mapped based on time series, so that changes in land use can be 
known. Non-systematic changes occurred because of the appearance in the land area 
may be increased, decreased, or remained. These changes are generally not linear 
because changing their appearance, both land cover and its location (Murcharke, 1990).  
In urban areas land use changes are likely to change in order to meet the needs of 
commercial and service sectors. According to Cullingswoth (1997), rapid changes in 
urban use is influenced by four factors, namely: (1) the concentration of the population 
with all its activities, (2) the accessibility to the center of activities and the city center, (3) 
road network and transportation facilities, and (4) rotary, the distance that connects the 
region with higher service centers.  
In the rural and suburban land use changes are strongly related to many other 
elements of the comprehensive plan. This relationship is the strongest with the 
agricultural, forest and urban lands elements because of the locations of the lands 
involved; with the public facilities element and with the housing element because 
residential developments can be expected to have the most significant affect upon rural 
lands. Elements dealing with energy, transportation and environmental quality are also 
related. Watersheds and ecosystems management principles are more applicable in this 
area (Randolf, 2004). 
Change detection is a variation of temporal effects in spectral response involves 
situations where the spectral characteristics of the vegetation or other cover type in a 
given location change over time (Hoffer, 1978; Singh, 1989; Coppin et al., 1996). 
Change detection in Earth's surface phenomenon, through remote sensing techniques, 
is a process of applying a change detection multitemporal system for quantitative 
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analysis of a phenomenon that is changing with time function (Jensen, 2005). Thus, land 
use change detection is the process of identifying differences in the presence as an 
object through the observation of land use at different times.  
The existence of remote sensing technology, image processing method, and 
computer technology developments provide opportunities in the processing of remote 
sensing data for multitemporal analysis of land use change are more quickly and 
economically. The method used for land use changes detection must provide a high 
degree of accuracy given in general land use for the city and suburban areas, which is 
have experienced land fragmentation and tends to beginning of accelerated land 
conversion (Foody, 2002). Lu et al., (2004) state that the application of remote sensing 
data for change detection are mainly has three stages, (1) image processing, including 
geometric rectification/image registration, radiometric, and atmospheric correction, and 
topographic correction if the study area is located on the hilly region's; (2) Selection of 
analytical technique appropriate change detection, and (3) valuation/appraisal accuracy. 
The result accuracy of land use change detection depends on many factors, 
including: (1) accuracy of geometric registration between multitemporal images, (2) 
normalization between multitemporal images, (3) quality of ground truth data 
availability, (4) The complexity of the landscapes and environmental study of the area, 
(5) change detection method or algorithm used, (6) changes in classification and pattern 
detection; (7) analysis skills and experience; (8) Knowledge and well known of the study 
area; and (9) Limitation of time and expense (Lu et al., 2004). There are other factors 
that have not been mentioned by Lu et al., (2004) relating to matters that affect the 
accuracy of the results from the classification and detection of changes in land use, the 
choice of system and land use classification scheme as well as the number of classes 
involved and the complexity, the more number of class then the accuracy will be low 
and vice versa if the more fewer numbers of classes the higher resulting accuracy.  
Congalton et al. (2009) state that the difficulties to make change detection are how 
to assess the accuracy in the form of quantitative analysis. Another problem 
encountered the study of land cover / land use changes through multitemporal image 
analysis are required the presence of satellite images, which is consisting of previous 
images (old data) and new image, with a relatively long grace period or in accordance 
with the level of analysis and object changes will be performed. Another problem faced 
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today is a lifetime resource satellite generally only about less than five years (Jensen, 
2005).  
Change detection is the digital process that helps in determining the changes 
associated with land use and land cover properties with reference to geo-registered 
multitemporal remote sensing data (Papadopoulou et al., 1993; Lu et al., 2004). It helps 
in identifying changes between two or more than two data of the area under study.  
Change detection is useful in many applications such as rate of deforestation, rate 
and success of reforestation, habitat fragmentation, and landscape evolution, through 
the synergetic use of the spatial and temporal analysis techniques of Geographic 
Information System (GIS) and Remote Sensing along with digital image processing 
techniques (Foody, 2002; Malinverni et al., 2003).  
Furthermore, the remote sensing data at different time interval help in analyzing 
the rate of changes as well as the causal factors or drivers of changes. Hence it has a 
significant role in regional planning at different spatial and temporal scales. This along 
with the spatial and temporal analysis technologies of GIS and Global Positioning 
System (GPS) help in maintaining up-to date land use dynamics information for a sound 
planning and a cost-effective decision.  
 
2.6 Community Participation in Environmental Conservation 
Defini t ion Community Part i c ipat ion 
Community participation becomes a very important in achieving the success and 
sustainability of development programs (Tufte et al., 2009). Participation means a 
person or group getting involved in the relationship between self and society (Bellah et 
al. 1985). Davis (1962) states that participation is defined as mental and emotional 
involvement of a person in a group situation, which encourages him to contribute to 
group goals and share responsibility in them. While, Oakley et al. (1991) defined 
community participation as the process by which individuals, families, or communities 
assume responsibility for their own welfare and develop a capacity to contribute to their 
personal and the community’s development.  
In the context of development, Oakley et al. (1991) also states that community 
participation refers to an active process whereby beneficiaries influence the direction 
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and execution of development projects rather than merely receive a share of project 
benefits. The objectives to which community participation might contribute are:  
1) Sharing projects costs: participants are asked to contribute money or labour (and 
occasionally goods) during the project’s implementation or operational stages. 
2) Increasing projects efficiency: beneficiary consultation during project planning 
or beneficiary involvement in the management of project implementation or 
operation. 
3) Increasing projects effectiveness: greater beneficiary involvement to help ensure 
that the project achieves its objectives and that benefits go to the intended 
groups. 
4) Building beneficiary capacity: either through ensuring that participants are 
actively involved in project planning and implementation or through formal or 
informal training and consciousness-raising activities. 
5) Increasing empowerment: defined as seeking to increase the control of the 
underprivileged sectors of society over the resources and decisions affecting 
their lives and their participation in the benefits produced by the society in 
which they live.  
 
The Degree  And Type o f  Part i c ipat ion 
Participation of the stakeholders varies in intensity and approach (Arnstein, 1969). 
The degree of participation may be of three types: non-participation, partial 
participation and genuine participation. In nonparticipation, the local people are ignored 
and the outside officials and experts take the decisions of conservation and 
management. In partial participation, the local people are not involved in decision-
making, but are consulted or they may be allowed to participate in return for food, cash 
and other incentives. In genuine participation, the stakeholders are involved in decision-
making directly taken on planning, implementation and monitoring of mangrove 
resources. The last type of people’s participatory approach is most important and it 
deserves wide spread appreciation (Kathiresan, 2004). 
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Fig. 2.7 The Ladder of Participation  
(Source: Arnstein, 1969) 
 
Davis (1962) argued that forms of community participation are: a) idea or insights, 
b) power, d) skills or expertise, and e) materials, goods, or money. Forms of community 
participation is done in various ways, namely: a) consultation, usually in the form of 
services, b) spontaneous donations in cash and goods or materials, c) establishing 
projects that are self-sufficient and funded by the community itself, e) contribution in 
the form of labor, f) mass action, g) development held in the family, and h) establish 
autonomous community projects. 
Another view on degree or levels of community participation has been advanced 
by Winklemann in Musoke et al., (2004) who opines six types:  
a) Passive participation, in which people participate just by virtue of living in the area 
in which the project is implemented, but they have no any input into the project.  
b) Participation for material incentives, in which people participate by being paid for 
their labour.  
c) Participation by resource contribution, in which people participate by contributing in 
resources such as labour (unpaid labour), material or money to a predetermined 
project.  
d) Participation by consultation, where people participate by being consulted on 
projects where the majority of the decisions have been made.  
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e) Interactive participation, when people participate by joining with external 
professionals in analyzing their situation, developing action plans and 
determining common projects. 
f) Spontaneous participation, where people have spontaneously mobilized themselves 
and participated by taking their own initiative independent of external 
professionals to change their situation.  
The Stages o f  Part i c ipat ion 
According to Cohen et al. (1980) Stages of participation are divided into four 
stages, namely: participation in decision-making (planning), participation in 
implementation, participation in the utilization, and participation in the evaluation.  
Participation in decision-making is participation in the form of delivered of 
aspirations and opinions of the community in decision-making on an activity plan. Such 
participation arises if the program manager provides an opportunity to weigh the 
decision to be taken. 
Participation in the implementation of the program is the participation of the 
community in the form of community participation in operational activities that have 
been planned and agreed. In this case it can be seen from the presence of participation 
in the program, the form of goods or services supplied, directly or indirectly, 
implementation, and spirit to participate.  
Participation in the utilization of the program is defined as a form of participation 
in the community using the products of programs that have been implemented, 
resulting in the improvement of people's lives. For example, in the development 
program, the community will benefit the development such as roads, bridges, public 
facilities, provision of drinking water, electricity, etc. 
While participation in the evaluation is in the form of society participate in 
assessing and overseeing the activities of the program and maintain the development 
results have been achieved.  
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Factors  Affec t ing Community Part i c ipat ion 
In the community participation, there are several factors that are affecting the 
level of community participation, which consists of internal and external factors. 
Internal factors are derived within from the community itself, the individuals and group 
unity therein. Individual behavior is determined by closely related or sociological 
characteristics such as age, gender, knowledge, employment and income (Slamet, 1994). 
Theoretically, there is a relationship between the characteristics of individuals with levels 
of participation, such as age, education level, occupation, length of a member of the 
community, the amount of income, involvement in development activities will greatly 
affect participation (Slamet, 1994).  
Plummer (1999) states that there are several factors affecting to the public 
participation process: skills and knowledge, employment, education and literacy levels, 
cultural beliefs and practices, and gender. While, according to Sastropoetro (1988) 
factors that influences on community participation development are:  education, literacy, 
poverty, social position and confidences, poor interpretation towards religion, and the 
tendency to misrepresent of the motivation, goals and interests of the community 
organizations. These usually lead towards to the wrong perception of interests and 
motivation as well as community organizations such as the absence of an opportunity to 
participate in various development programs.  
Part i c ipat ion in Coastal  Environmental  Conservat ion 
For conservation purposes a community can be defined as a number of people 
who have a goal and decide to work together to do something about it. While groups 
can contain mutual, overlapping and divergent interests and perspectives, the goal binds 
people together, giving them a common identity despite individual differences (Forgie et 
al., 2001). The minimal trappings of community according to Daly et al., (1994) are: 
allowing all citizens to participate, accepting citizens’ responsibility, respecting the 
diversity of citizens. 
Discussing community participation in environmental conservation, it is closely 
related to the Community Based Management (CBM). CBM itself defined as one 
approach management of natural resources, such as fisheries, which put the knowledge 
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and environmental awareness of local communities as a basis for management 
community-based management as a system management of natural resources in a place 
where local people is actively involved in the process of natural resource management 
(Nikijuluw, 2001). 
In the Indonesian Constitution of 1945, land and water, and the natural 
resources therein shall be controlled by the State and shall be utilized for the greatest 
benefit (welfare) of the people. Provision explicitly wants to be the implementation of 
state control over natural resources, especially coastal resources directed towards the 
achievement of the benefits as big as prosperity for many people, and must also be 
able to achieve justice and equity as well as improve the life of coastal communities 
and promote coastal villages. 
In the implementation, the pattern of coastal resources is formed; this is very 
contrary to what has been outlined in the article, the implementation is still a top 
down, meaning the management of all coastal resources activities, from policy making, 
planning, implementation, evaluation and monitoring are done entirely by the 
government without involving participation of local communities. Viewed on the 
characteristics of coastal both in terms of natural resources and people from the very 
complex and variety, the management of coastal areas should directly involve the local 
community (Dahuri et al., 1996). In decentralization of the coastal management, 
proper utilization of coastal resources are directly involving the participation of local 
communities in the planning, implementation, monitoring and evaluation, so it can 
guarantee the welfare and viability of local communities and the preservation of coastal 
resources (Kusuma Atmadja, 1996).   
In the final analysis, the wealth of a country is based upon its power to develop 
and to effectively utilize the innate capacities of its people (Harbison et al., 1964). 
Referring to the assumptions in order to anticipate decentralization is providing an 
independent and responsible, efficiently and effectively community that has the ability 
to utilize natural wealth for the prosperity of the people. In this regard, community 
development in the coastal area is an integral part of the management of coastal and 
marine resources for prosperity of communities, so there is a need to use an approach 
where society as an object as well as the subject of development. 
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Every person has the right and the obligation to participate in the management of 
the living environment (Kusuma Atmadja, 1996).  Effort to engage the public at the 
earliest feasible point in the policy planning process provides an opportunity for 
assessing public desires and needs, clarifying elements of controversy, and evaluating the 
full range of policy options. Information is a prerequisite to effective public 
participation, and governments have a responsibility not only to provide information on 
environmental matters available to the public in a timely and open manner, but also to 
ensure that citizens are able to provide constructive and timely feedback to government 
(OECD, 1993). 
Community participation can be seen as an essential means for increasing 
environmental and political awareness, for clarifying choices to be made, and for seeking 
social consensus on the balance to be sought between economic development and 
environmental concerns. The balance between economic development and 
environmental with environmental consideration is defined as a conscious and planned 
endeavor to utilize and manage resources wisely in continued development to improve 
the quality of life (Gilbert et al., 1990).   
Community participation in this research is focused on how peoples involved on 
environmental conservation efforts both in private, collective, and institutional. 
Participation is indicated by the presence of active participation from the start to the 
process of planning, implementation and evaluation process. 
 
2.7 Coastal Dynamics and Strategic Planning and Management  
The definition of coastal areas used in Indonesia is the meeting between land and 
sea; landward coastal areas include parts of the land, either dry or submerged in water, 
which is still influenced the properties of the sea such as tides, wind marine and salt 
water intrusion, while seaward marine coastal areas include parts, which are at the same 
time influenced by the natural processes that occur on land such as sedimentation and 
freshwater streams, as well as those caused by human activities on land such as 
deforestation and pollution (Soegiarto, 1976). 
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Meanwhile, according to Bengen (2002), the definition of a coastal zone refers to 
the coastal and the small islands are dynamic ecosystems and habitats, which have rich 
and diverse resources, and interact between each other's habitat. However, the coastal 
ecosystem is the most vulnerable to be affected by human activities. In general, direct or 
indirect development activities will give detrimental impact on coastal ecosystems and 
small islands. 
Coastal region is one of the very productive ecosystems in the sea (Zonta et al., 
2007). This ecosystem is unique and known as a dynamic ecosystem, because three 
concourses occur within this zone; the strength which came from the land, the sea and 
the air. These conditions can create potential resources. For example the source of 
energy can be groundwater and sediments of rivers, which are transported into coastal 
waters. The power of the rock cliffs is forming the beach. The Energy also can be 
derived from the wave and tidal currents. While the air comes from the wind and waves 
in the flow toward the coast, air temperature, and rainfall (Woodroffe, 2002). 
In the development of coastal areas such as lagoons and estuary, it should 
consider the potency of that resource and management strategies for development area. 
One of the ways is using strategic planning management (Dahuri et al., 1996). Strategic 
planning is an organizational management activity that is used to set priorities, focus 
energy and resources, strengthen operations, ensure all stakeholders are working toward 
common goals, establish agreement around intended outcomes/results, and assess and 
adjust the organization's direction in response to a changing environment (David, 2009; 
Rohm et al., 2013). It is a disciplined effort that produces fundamental decisions and 
actions that shape and guide what an organization is, who it serves, what it does, and 
why it does it, with a focus on the future. Effective strategic planning articulates not 
only where an organization is going and the actions needed to make progress, but also 
how it will know if it is successful (Rohm et al., 2013). 
Rohm et al. (2013) also states that strategic management is the comprehensive 
collection of ongoing activities and processes that used by organizations to 
systematically coordinate and align resources and actions with mission, vision and 
strategy throughout an organization. Activities encompassed by a strategic management 
strategy are designed to transform a plan into active and informed decision making that 
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allows for adaptive control or change as well as allowing for feedback to improve overall 
performance.  
There are many different frameworks and strategies for ideal preparing and 
control. While there is no absolute rules’ regarding the right structure, most follow a 
similar pattern and have common features. Many frameworks cycle through some 
difference on some very primary phases: 1) analysis or evaluation, where an 
understanding of the current internal and external environments is designed, 2) 
strategy formulation, where advanced stage technique is designed and a primary 
organization stage ideal strategy is recorded 3) strategy execution, where the advanced 
stage strategy is converted into more functional preparing and action items, and 4) 
evaluation or sustainment / control phase, where ongoing improvement and evaluation 
of performance, culture, communication, data reporting, and other ideal control issues 
occurs (Rohm et al., 2013). 
In one-way or another, to achieve the goals of strategies management will 
encounter problem or obstacles. Dahuri et al. (1996) states that the problem becomes 
complicated by the presence of coastal conflicts between conservation interests and 
economic development. Particularly with respect to the conversion of natural 
ecosystems (mangroves, coral reefs, etc.), agriculture and fisheries, residential, industrial 
and other uses. A possible solution is the existence of an integrated management plan. 
The main goal of integrated coastal zone management is to coordinate the various 
activities (sectors) in order to achieve the development of socio-economic benefits, 
including conflict resolution in coastal resource utilization. 
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Fig. 2.8 Coastal Sustainable and Strategic Planning and Management Approach   
(Source: Campbell et.al., 1997; altered) 
 
Integrated coastal zone management approach is designed in harmony between 
different sectors as guidelines of planning and management of development activities. 
The meaning of the construction sector is an activity involving agriculture, forestry, 
fisheries, energy, transport, industry and housing, etc. Then, the coastal sustainable 
planning strategic will be achieved if there is enharmonic between the community, 
economy, and ecology (Campbell et al., 1997). 
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3 The Study Area 
3.1 Location 
Geographical position and physical character of the area will provide 
opportunities and adaptations for people who live in it. Therefore, regional 
development strategy should be adapted to the character of the area. 
The location of the Segara Anakan Lagoon (SAL) astronomically is 7°35′ – 7°46′ 
S and 108°45′ – 109°01′ E. It is administratively belongs to Central Java Province and 
included of Kampung Laut District. This area is in the border between the provinces of 
West Java and Central Java in the southern of Java Island. Segara Anakan (SA) total area 
is approximately 24,000 hectares; covering waters, mangrove forests, and lands in the 
mud that formed due to sedimentation.  
The border area of SAL:  
• North: Cibeureum and Kali Kawunganten subwatersheds 
• East: Kali Sapuregel subwatershed 
• South: Nusa Kambangan Island 
• South West: Indian Ocean 
• West: Ciseel subwatershed 
The area of investigation was focused on two areas of the SAL. The upstream 
areas, which is Ciamis and the downstream area, which is Cilacap located. The upstream 
areas of SAL are mountainous and hilly area, with agriculture as a main activity of 
people. While, the downstream is a water area located at the southern part of Java and 
Nusa Kambangan Island, with fishing as mainly livelihood of people. 
In this area flow six rivers, Citanduy, Cikonde, Cibeureum, Ujung Alang, 
Kembang Kuning, and Donan. Those rivers are originally come from two different 
watersheds, Citanduy Watershed and Segara Anakan Watershed. Citanduy watershed 
has an area approximately 350,000 hectares of while Segara Anakan Watershed 
approximately 96,000 hectares. Citanduy as the largest river was a contributor to 
discharge about 80% into the lagoon (BPKSA, 2010). 
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This lagoon is filled with two different types of water masses; seawater masses 
came from Indian Ocean with two parts of channel (west and east) and fresh water 
masses derived from rivers into the lagoon.  
 
Fig. 3.1 Segara Anakan Lagoon, District of Cilacap, Central Java Province 
(Source: Indonesian Topographical Map 1-2000, System coordinate WGS 1984 zones 49s) 
 
3.2 Geomorphology 
Based on gradients classification (Dessaunettes, 1977), the slope gradients in SA 
area can be classified into four classes: Class 1, with a slope gradient between 0 – 2%; 
Class 2, with a slope gradient between > 2 – 15%; Class 3, with a slope gradient between 
> 15 – 40%; and Class 4, with a slope gradient > 40%. The gradients can be made as a 
basis to divide the basin into the upstream, middle-stream, downstream, and coastal 
area.  
The study area is located on the slopes between 0 > 40%. The slope gradient > 
40% appear around the boundaries of the study area, while flat slopes 0 - 2% are the 
majority in the downstream, which is SAL. Citanduy watershed as the upstream area has 
a more varied slope gradients, than the slope in the downstream as relatively uniform, 
which is flat - ramps. 
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Fig. 3.2 Slope map of the Segara Anakan lagoon area 
(Source: Shuttle Radar Topography Mission (SRTM) 30 Meters; System coordinate WGS 1984 zone 49s) 
 
The geomorphology of the area includes both flat alluvial plains and areas 
dominated by rocky hills (Hamidjojo, 1980). A coastal mountain range with peaks rising 
to 650 m originates at the hills of Nusa Kambangan and runs in a northwesterly 
direction forming one side of the Citanduy Basin. A second mountain range (South 
Serayu) begins north of Cilacap and runs parallel to the first, forming the northeast side 
of Citanduy Basin. The lithology of Nusa Kambangan is largely Miocene tuff with some 
limestone outcroppings at the northern side facing SA and Donan River (Rahardjo 
1982). 
A geomorphological unit contained in SA area consists of some landforms, 
namely: (1) alluvial plains, are often found on the north coast and the river valley on the 
south coast of the Nusa Kambangan Island. Major constituent material composed of 
sand, gravel, and clay as a result transportation of crushed breccia, limestone, and 
marlstone; (2) Mud Island, is actually a sludge process of mud bar, which is formed by 
the deposition process, caused by the tides. Mud Island increasingly expanding. The 
material is still relatively young, yet solid and still very soft, mostly covered by mangrove 
and older who are covered by marsh grass; (3) Water body of Segara Anakan, from time to 
time always narrowed and silting. This superficiality is expected to continue, as a result 
of active erosion processes in the watershed that empties into the upper SAL.  
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3.3 Geology 
According to Van Bemmelen (1970), generally, SA is an area of  southern 
mountain of Java physiography zones. It is a block of mountain which emergences with 
a slope towards to the south. A northern south mountain is a complex mountain that 
has medium-high relief. This mountain is composed of volcanic material. South 
Mountain is the southern part of the mountain range that has a low-moderate relief. 
This mountain is composed of limestone.  
 
Fig. 3.3 Geologic Map 
(Sources: Geologic Map of Segara Anakan Area: Budhistrisna (1986); Supriatna (1992); Simanjuntak et al., (1992) 
and Kastowo et al., (1996)) 
 
SA geological conditions are compilation from four sheets of geological map. The 
types of rocks that can be found in Citanduy and Cibeureum rivers and deltas at estuary, 
the categorization geological condition can be seen in the following table 3.1. 
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Table 3.1 Geological condition of the SAL area 
No Geological Symbols Explanations 
1 Qa Rocks derived from the eruption of young volcanic 
mountain spread around the peak of Galunggung 
Mountain. The materials produced by the eruption are 
volcanic breccia, lava, and tuff; composed of andesite 
and basalt. 
2 Qc Rocks formed because of the process of sedimentation 
with smooth materials, such as clay, sand, and gravel. 
3 Tmr Categorized into the formation of Rambatan, 
consisting of sandstone, limestone, and conglomerate; 
interspersed with marl layer and flakes on the bottom. 
The property of the flakes and marl is that they are 
prone to erosion, while limestone is soluble. 
4 Tmkl Categorized into Kalipucang formation with materials 
derived from the fossils of coral reef animal consisting 
of limestone reef. These rocks are resistant to 
temperature, but they are soluble, so that erosion can 
be expedited by human’s activities. 
5 Tmnt Included under Nusa Kambangan formation with 
materials of tuff, lapilli tuff, tuff sand, and gravels 
interspersed with sandstone; they are resistant to 
erosion. 
6 Tmpk Categorized into Kumbang formation with materials of 
volcanic breccia, lava, dikes, and tuff; composed of 
andesite and basalt which are resistant to erosion. 
7 Tmph Classified into Halang formation with turbidities, a 
combination of sandstone, clay stone, silt, with 
materials consisting of volcanic breccia and limestone 
(soluble). 
8 Tmhg Categorized into Gunung Hurip formation composed 
of turbidities, volcanic breccia, sandstone, flakes, and 
conglomerate; and they are resistant to erosion. 
Sources: Geologic Map of Segara Anakan Area: Budhistrisna (1986); Supriatna (1992); 
Simanjuntak et al., (1992) and Kastowo et al., (1996) 
 
The geology of the area under research shows that material from marl and flakes 
prone to erosion, while limestone is soluble. These stones are easily subjected to erosion 
and carried out by surface run-off. Those material as production erosion would be 
deposited at low land, especially at Citanduy and Cibeureum River. Sedimentation would 
be formed SA to be narrowed and shallowed, then formed many deltas or accreted 
lands. This would effect to existent life resources. 
 
 
The  S t ud y  Ar e a  
 
!
40 
3.4 Soil 
SA areas consist of two major watersheds, Citanduy and Segara Anakan 
Watersheds. There are nine types of soil with the classification based on Soil and Agro-
climate Research Center (PPT) Bogor (1978) and FAO (1978). The nine types of soil in 
those watersheds are: alluvial (fluviosol), andosol, gleisol (gleysol), grumosol (vertisol), 
latosol (nitosol), litosol, organosol (histosol), podzolic (acrisol), and regosol.  
Latosol (nitosol) is the largest soil types contained in all sub - watersheds, while 
litosol is a type of soil with the smallest area, which is contained in the sub-watershed 
Kali Sapuregel.  
Alluvial (fluviosol), a new sediment layer, where its formation is influenced by 
marine activity characteristics, more specific than its material, which formed only by 
river sediment. The amount of organic matter is in depth erratically, with sand content 
< 60%, and generally poorly drained. In Alluvial geometry, it consists of hydromorphic 
alluvial, yellowish-gray alluvial, dark-gray alluvial, brownish-gray alluvial, and association 
of grey alluvial and greyish-brown alluvial.  
Andosol, a type of soil that is contains a lot of amorphous material (> 60% 
composed of volcanic ash). The soil is black to dark gray, with a thick layer on the 
above horizon, crumbly, and rich in the organic matter. Andosol soil type in the study 
area is yellowish-brown andosol, as well as associations of brown-andosol and brown-
regosol. In Indonesia, in general, this type of soil is widely used for horticultural land as 
rich in organic matter, N and K, but poor in phosphorus.  
Gleisol (gleysol) or gray-hydromorphic, soil type development is more influenced by 
local factors (topography) or a low-lying basin. It has gray colors, because it’s almost 
always inundated or affected water, moderate solum soil, loam to clay texture, muddy 
structure to massive, sticky consistency, acidic (pH 4.5 to 6), spreads in humid to sub - 
humid temperate regions. The type of gleysol in the research area is an association of 
gley humus and gray alluvial.  
Grumosol (vertisol), a soil with clay content > 30%, which becomes dry and cracked 
in the dry season; but became sticky in the wet season. Grumosol soil type in the study 
area is consists of: gray grumosol, as well as complex grumosol, regosol and 
Mediterranean.  
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Latosol (nitosol), a soil with clay content > 30%, thick solum, brown to red, fine-
textured, and loose throughout the profile. Latosol soil type in the study area is consists 
of:  
• Brown latosol  
• Reddish-brown latosol  
• Reddish-dark brown latosol,  
• Complex of yellowish-red latosol, brown latosol and litosol,  
• Complex of yellowish-red latosol, brown latosol, yellowish-red podzolic and 
litosol,  
Litosol (laterite), it has a thick of general cross-section, containing a few percent of 
organic ingredients, grained, firm, steady, containing kaolinite, are not plastic, can be 
cultivated year-round farming, nutrient-poor, low pH (4.5 to 5.0), poor of N elements 
so that necessary fertilizer for agriculture, brown, and yellow to reddish. Litosol soil type 
in the study area consists of a complex of litosol, Mediterranean and renzina. 
Organosol (histosol), or peat soils are derived soils from parent materials such as 
organic swamp forest, with nature: no clear horizon differentiation occurs, thickness > 
0.5 m, brown to blackish color, clay-dust texture, no structure; consistency is not sticky 
to slightly sticky, the organic content of > 30% for clay soil texture, and > 20% for sand 
soil texture, is generally very acidic (pH 4.0), and low nutrient content. Organosol soil 
type in the study area is eutrophic organosol.  
Podzolic (acrisol), a red-yellow podzolic is a type of soil with sand/dust textured, 
low-nutrients, and loose consistency. A red-yellow podzolic soil type in the study area is 
consists of: associations of yellow podzolic and regosol, as well as complex of yellowish-
red podzolic, yellow podzolic and regosol.  
Regosol, type of soils that is not affected by hydromorphic properties, so do not 
inflate (sticky) and contract (dry and cracked) when the excess or lack of water. This soil 
type is formed from parent material (regolith) of intermediate volcanic ash and sand 
with coarse soil texture (if it contains sand > 60%), with no soil structure, loose to 
crumbly consistency, and acidity pH of around 6-7. Regosol type soil in the study area is 
consists of: gray and brown regosol, complex of regosol and litosol, as well as complex 
of gray regosol and litosol. 
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SAL area itself has soil types are: hydromorphic alluvial, dark-gray alluvial, 
association of grey alluvial and greyish-brown alluvial, brownish-gray alluvial, brown 
latosol, and reddish-brown latosol. Alluvial soil type is the nature of young sediments, 
has not experienced growth, derived from alluvium parent material, variegated texture, 
structure is not formed, the consistency of wet adhesion, pH varied, moderate to high 
fertility. Spread in the river alluvial plains, alluvial plains and coastal basin area 
(depression). SA is the result of sedimentation in the form of silt to clay having a 
thickness ranging from 25 cm to more than 2 meters. This deposits are reddish brown, 
greenish brown, gray and blackish caused by the presence of mangroves. This silt to clay 
minerals is slightly plastic-to-plastic. 
According to BAPEDAL Jawa Tengah (2001), a number of erodibility class or 
sensitivity of erosion coefficients, found in the Citanduy and Segara Anakan Watersheds 
can be distinguished as (1) High erodibility: litosol, organosol, regosol, andosol, podzolic, 
grumosol; (2) Low erodibility: alluvial, Gleisol, and latosol. With these classes and the fact 
owned, means that the variable soil types, of Citanduy and Segara Anakan Watersheds 
have low sensitivity to soil erosion. The type of soil with low erodibility such as alluvial, 
gleisol, and latosol was covered 71.82% of study area, extending from the upstream of 
sub-watershed to the downstream of sub-watershed. Meanwhile, the rest of soil types 
with high erodibility are covering 28.18% of the study area with the scattered location. 
 
Fig. 3.4 Soil types map of the Segara Anakan lagoon area 
(Source: The Land and Agro-climate Research Center (PPT) Bogor, 1978; Geological map sheet 1308-5 area 
Majenang, 1996) 
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3.5 Hydrology 
SAL is a meeting point for some watersheds, the major tributaries drain to this 
area are: Citanduy, Ciseel, Cikawung, Cimeneng, Cikonde, and Cibereum, as well as 
several other small rivers, which has a flat slope gradient. The position of SAL at the 
southern part is protected from the Indian Ocean by Nusa Kambangan Island as a 
barrier. So that, this area is has brackish water because connected to the sea through a 
west and east channel. This condition is also very potential for the growth of mangrove 
forests, as well as being the spawning and breeding areas for various types of fish, 
shrimp, crabs, clams, and other organisms. SA has become a very economic valuable 
place to support fisheries in the lagoon itself, and that is the last remnant of the largest 
mangrove forest in Java Island. 
There are three types of water sources and coastal water condition in the SAL: 
groundwater, surface water, and seawater. Groundwater, a source of fresh water, basically 
comes from groundwater in Nusa Kambangan Island. Surface water, a source of water 
comes from rivers drain into the lagoons. The major river that enters is Citanduy, which 
has an area around 3500 km2. The river transported sediment, which will be discharged 
into the Indian Ocean. Some will be transported back to the SA especially during high 
tides. Besides Citanduy River, large rivers such as Cibeureum, Cikujang, Cihaur, and 
others also carry a large of sedimentation material. These rivers serve as flood from 
Nusa Kambangan Island (Sidareja District). When siltation occurs in the SAL, will result 
in flooding on the surrounding area of the SAL. Seawater, source of seawater comes 
from the Indian Ocean, entering to SA via two-ways, from the east-sea through Donan 
River, which is a tidal channel, and from the west-sea through Nusawere Chanel. The 
water flow in the SAL is influenced by Nusawere channel, which is located at the 
western part of Nusa Kambangan Island. Seawater and fresh water is mixed and 
distributed by Citanduy River into the main lagoon and existing rivers. In a high tide it 
will flows into the mangrove forest. The mass of water that passes through to the 
western estuary during floods is a mixing of fresh water and seawater.  
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3.6 Climate 
There are so many ways to determine the type of climate in a particular region, for 
example, a common classification based on a formulation from Thornwaite, Koppen, 
Schmidt-Ferguson, and others. According to the limitation of research area, the climate 
type used was Schmidt-Ferguson (SF) climate classification systems. Classification was 
chosen due to simple calculations, and it is suitable for areas such as agriculture, 
fisheries, and forestry, particularly in tropical areas. 
Data needed to determine the type of SF’s climate are; the rainfall data sets at least 
10 years, the average dry, humid, and wet months. In SF's classification, a moon can be 
said wet months when rainfall is more than 100 mm/years, humid if rainfall is as much 
as 60-100 mm/years, and dry months when rainfall is less than 60 mm/years.  The 
criteria based on Q value, it is comparison between dry month (DM) and wet month 
(WM), and multiple 100%.  
 
Q = Mw
Md 
×100%        (1) 
 
Table 3.2 Monthly rainfall data in mm/year of 1998-2007 
Year 
Months 
Jan. Feb. Marc. Apr. Mai June July Aug. Sept. Oct. Nov. Dec. 
1998 180 311 350 317 131 270 314 166 229 376 428 351 
1999 389 246 358 171 173 80 17 46 33 244 327 420 
2000 274 254 364 338 247 94 24 35 48 649 523 196 
2001 316 195 379 293 95 261 79 - 46 847 481 196 
2002 302 175 173 213 69 25 14 20 10 18 337 335 
2003 367 339 338 125 176 51 43 - 44 236 405 488 
2004 226 224 336 87 224 80 111 16 35 74 516 797 
2005 381 246 330 288 172 157 149 32 232 165 417 408 
2006 390 273 279 227 114 40 28 - - 24 74 311 
2007 118 405 253 262 211 104 119 23 35,5 242 793 803 
Source:  Department of Agriculture and Animal Husbandry Cilacap, 2008 
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Fig. 3.5 Monthly rainfall average in mm/month (1998-2007) of the Segara Anakan area  
(Source: Author’s own results; Department of Agriculture and Animal Husbandry Cilacap, 2008) 
Table 3.3 The frequency of dry, humid, and wet Months 
No Intensity of rainfall/month Frequency 
1 Dry (rainfall < 60 mm) 23 
2 Humid (rainfall 60 -100 mm) 9 
3 Wet (rainfall > 100 mm) 84 
Total 116 
Source: Author’s own results, 2013 
Q value can be obtained by using formula (1), and the result is Q equals to 
28.57%. The classification of Schmidt-Ferguson climate was based on Q value, and 
classified to eight climate types: 
Table 3.4 Classification of Schmidt-Ferguson’s climate 
Climate type Q value (%) Condition of climate and vegetation 
A < 14.3 Very wet region, tropical rain forest 
B 14.3 – 33.3 Wet region, tropical rain forest 
C 33.3 – 60.0 Somewhat wet region, deciduous forest, 
in dry season  
D 60.0 – 100.0 Moderately climate, seasonal forest 
E 100.0 – 167.0 Somewhat dry climate, savanna forest 
F 167.0 – 300.0 Dry climate, savanna forest 
G 300.0 – 700.0 Very dry climate, grass 
H > 700.0 Extremely dry climate, grass 
Source: After Schmidt-Ferguson Climate Classification, 1951 in Rafi’i (1995) 
Based on the distribution of Schmidt-Ferguson climate classifications, the study 
area obtained Q values is 28.57%, means that included in climate type B, which has a 
wet region or tropical forest. Annual rainfall ranges from 1691 mm to 3467 mm in the 
last 10 years.  
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SA area is influenced by two seasons, drought and rainy seasons. In general, rainy 
seasons happened in between November-April, while drought seasons in July–
September. With the average of temperature is 26.7o Celsius. 
 
3.7 Land use 
Land use in the study area can be classified into eleven classes based on the 
classification of the National land agency (1992) and the Department of public works 
(2005), types of land use are: forest, swamp forest/mangroves, swamp, settlements, rice 
field, moor, plantations, grass and empty land, bushes, rocky land, and sands. The area 
of each land use can be seen in Table 3.5.  
Table 3.5 Land use of the SAL area in 1994 and 2006 
Types of Land use Area in 1994 Ha (%) 
Area in 
2006 Ha (%) ∆ Area 
Ha 
(%) 
Forest  45216,44 10,01 41176,46 9,11 -4039,98 -0,89 
Swamp Forest/Mangroves  5067,38 1,12 4560,05 1,01 -507,33 -0,11 
Swamp  3662,43 0,81 2835,48 0,63 -826,96 -0,18 
Plantation  147179,36 32,59 144322,92 31,93 -2856,44 -0,63 
Moor  29455,81 6,52 32163,40 7,12 2707,59 0,60 
Rice Field 130606,49 28,92 132306,09 29,28 1699,59 0,38 
Bushes  25297,62 5,60 27927,58 6,18 2629,96 0,58 
Empty land 2249,87 0,50 2060,37 0,46 -189,50 -0,04 
Settlements  58071,72 12,86 59197,30 13,10 1125,58 0,25 
Sands  14,39 0,00 45,12 0,01 30,73 0,01 
Rocky land 14,70 0,00 14,80 0,00 0,10 0,00 
Others  4810,301 1,064944 5320,61 1,177134 510,31 0,11 
TOTAL 451646,51 100,00 451930,17 100,00 283,66 0,00 
Source: National land agency (1992) and Department of public works (2005) 
The table shows that in the period of 1994 - 2006, the plantation is the largest area 
of land use, followed by rice paddy fields, and then settlements. Meanwhile, forest areas 
are the type of land use that affects the quality of the watershed. The areas are important 
for soil and water conservation, only has a total area of ± 9-10% of the whole area of 
the watershed. The classification of forest is divided into four types of forests, based on 
its function; protected, reserve, buffers, and production forest. 
Based on the Decree 419/Kept - 11/1999 and 435/Kept - 11/1999, forest area 
owned by the Ministry of Forestry Republic of Indonesia, particularly those contained in 
the Citanduy and Segara Anakan Watersheds, which are (1) Protected forest; area of 
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6126.11 ha serves to protect the soil and water, are in the West upstream Citanduy 
subwatershed (5657.32 ha), North Cijolang subwatershed (437.73 ha), and West - sea 
Cikawung subwatershed (31.07 Ha); (2) Preserves forest and tourism; area of 44295.29 ha, 
serves to protect endangered species. These forests are in all sub-watershed that exist, 
with the largest area contained in the Cikawung subwatershed (8486.65 ha) and smallest 
in the upstream Citanduy subwatershed (1834.41 ha); (3) Limited production forest, which 
can be retrieved a result has an area of 30469.67 ha, located in some of the sub-
watershed, with the largest area is in the Kali Kawunganten subwatershed (8070.56 ha) 
and smallest in area of Cimuntur subwatershed (1195.47 Ha); (4) Nature reserves; It serves 
to protect rare plants. The nature reserve is located in Nusa Kambangan Island, with an 
area of more than 1638.67 Ha; (5) Wildlife; area of 5131.91 hectares located in the 
upstream Citanduy subwatershed (3086.95 ha) and Cimuntur subwatershed (2044.97 
ha); (6) Natural park; area of 52.61 hectares, located in the eastern part of the upstream 
of Citanduy subwatershed.  
In general, people who live close to the hilly - mountainous region carry out 
cultivation activities. This is evident to the existing of the plantations or estate, rice 
fields, and moor extent into the area. Prasetyo et al., (2011) suggested that the existence 
of mixed farms indicate that, people apply cross-cropping pattern, for example 
perennials with vegetables, nuts, or tubers; comparison perennials where fewer than 
plants under it, so when it rains trigger erosion. The farmers have also opened a new 
land clearing in the dry season, so that the land can be directly planted during the rainy 
season. This has led to erosion due to lack of water retention in the soil are opened. As 
consequence, when it rains, the water does not seep into soil then can trigger high 
erosion. Prasetyo et al., (2011) also states that the ownership of land in the Citanduy 
watershed is very low (0.3 ha/person) for wetland, and 0.5 ha/person for dry land. 
These situations led the farmers unable to fulfill their needs, although they have been 
doing intensive cropping patterns. On the other hand, the management of land 
cultivation increased due to the fact there are still people who survive with little land 
available. This lead to the conversion of mangroves forests into agricultural land, 
ranging from paddies field, mixed farms, to dry land farming. 
The  S t ud y  Ar e a  
 
!
48 
3.8 Erosion and Sedimentation 
The SAL is an estuary of Citanduy and Segara Anakan Watersheds, which lies 
between the Southern Coast of Java Island and the Northern Coast of Nusa 
Kambangan Island. The location was surrounded by mangrove forest and swamp area 
that has been changed to paddies field areas.  
Economic activity and intensive development of the land at the upstream SA led 
to the increase the conversion of forests into agricultural land and creates a large 
amount of erosion in the watershed of Citanduy and SA. The excessive of erosion 
caused an increase in the sedimentation rate in the downstream area. The role of 
Citanduy as the main river drains huge of material into the lagoon.  
The SAL connected to the Indian Ocean through two channels, namely: west 
channels, in the south west of the lagoon, with the characteristics short, wide, and deep, 
and east channel, which is the eastern part of the lagoon, with the characteristics long, 
narrow, and shallow. Through these channels, especially the western channel, lagoons 
are affected by the tide factor of the Indian Ocean. Brackish waters of the lagoon are a 
mixture of fresh water, seawater, and sediment. Brisk water level depends on seasonal 
conditions, in the dry season, the salinity of water has increase due to the reduced of 
fresh water from river. While, in the rainy season, water entering into the lagoon quite a 
lot, then the salinity of the lagoon water varies, depending on the sea water tidal. 
International center for living aquatic resources management (ICLARM) in Maclcan et 
al., (1989) states that the condition of the SAL was affected by fives related 
components, hydrological aspects, ecosystems and natural resources in the lagoon 
system, physiographic aspects related to erosion in the upper watershed, vegetation, and 
socio-economic (human-activity) to the watershed.  
Based on research conducted by the Directorate of investigation water issues 
(DPMA) in 1978, the intensity of erosion and sediment transport in the average rivers in 
Citanduy Watershed period 1970-1975 can be seen in the following table 3.6. 
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Table 3.6 The intensity of erosion and mud transport in Citanduy Watersheds 
period 1970 – 1975 
River Erosion Intensity (mm/year) 
Mud Transport (10
6 
tons/year) 
Citanduy 2,9 9,49 
Cimuntur 2,3 1,75 
Cijolang 1,5 0,73 
Cikawung 2,7 1,9 
Ciseel 1,1 0,28 
Source: Directorate of Investigation Water Issues (DPMA), 1978 
 
From Table 3.6 it can be seen that in the years 1970-1975, the intensity erosion 
and mud transport from the Citanduy River are greatest. While, the intensity of erosion 
and mud transport from the Ciseel River are smallest.  
The SAL tidal water circulations are influenced by the west channel and the flow 
of fresh water that entering into the lagoon from Citanduy, Cibeureum, Kayumati (from 
the west), Cikonde (from the north), and Ujung Alang (from the east). At a high tide, 
tidal energy pushes the water entering into the canal to the west. The mass of water then 
spread to the body of the lagoon. The mass of water that passes through the eastern 
part of the lagoon will join the water that is affected by tidal energy from Cilacap. 
During low tide, the water will flow into the Indian Ocean through the West and East 
of canals.  
According to a research conducted by Diansari (2002), the contained of 
sedimentation in the lagoons tend to move towards the north, east and west, so that 
growth of a land accretion will follows that direction. Diansari (2002) also describes, 
there were three of oceanographic phenomena that occurred in the SAL area. The ups 
and downs; types of SA tidal was a single daily (diurnal) for 24 hours, experiencing once 
of the high tide and 1-2 times of the low tide, the tidal fluctuation ranges 0.4 to 1.9 m. 
The magnitude of the tidal was a macro-tidal because it exceeds from 4 m. Ocean currents; 
currents in the Nusa Kambangan Island affecting the movement of currents in the SA 
waters area. Currents in the SA occurred in December-April, which direction towards 
the east - east, while in May-November, the current leads to west – southwest. Means 
that it’s directly related to the movement of sediment in the SA water area. Having 
regard to that current movement pattern, developments of land accretions in the lagoon 
tend toward the east or southeast. Wind, wind is a factor forming of ocean waves. The 
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East Monsoon (May - October) blowing from the east, south and southwest (with speed 
5-10 knots); these dominate winds blowing constantly in quite a long time at the speed 
of 11-16 knots. It affects to the type of waves in the Nusa Were Bay, which is directly 
opposite to the Indian Ocean. The winds comes from that direction will knock Nusa 
Kambangan Island, thus allowing the creation of surging waves that support to the 
occurrence of coastal sediments on the shallow seabed along the coast. Sediment tide 
over the west canal pushed into the lagoon and mixed with sediments brought from 
rivers that empty into the lagoon.  Particularly, during the rainy season, when the water 
mass-movement is approaching zero, then sediment will deposited. 
The SAL sediment source itself comes from the rivers in the watershed above it, 
such as Citanduy, Cibeureum, Cikonde, etc. Erosion results in the form of sediment 
particles will empties into the SAL and deposited in the lagoon. Some are carried out 
into the Indian Ocean, through the west channels (Solokjoro) and Kembangkuning 
Channel in the east (Cilacap). The movement of water into the lagoon also brings salts 
nutrient, nitrogen, and organic material, either solid or suspended or embedded in mud, 
clay and material decay.  
The results of the study carried out by the Directorate of investigation water 
issues (DPMA), in the 1973 – 1974, Citanduy have an average mud level at 2,190 
mg/liter. In 1977, the three rivers that empty into the SAL were categorized as the 
rivers with high silt content transport. According to a study by ECI (1994), 
sedimentation went into the lagoon amounted to 5.77 million m3/year, which is derived 
from Citanduy of 5,000,000 m3/year, and from Cikonde 770,000 m3/year. The total of 
sediment that was deposited in the SAL is 1,000,000 m3/year, with the composition of 
73% came from Citanduy, 26% came from Cikonde, and the rest is from other small 
rivers also empties into the SAL (Maarif, 2006).  
The material that was deposited into the SAL consists of clay material, silt and 
sand. Clay is the most fractions brought by rivers, amounting to 65-95%, then silt 2-
34%, and sand at 1-24%. The more to the east and north the larger of clay fractions 
amount that is growing. This suggests that in these areas quieter with smaller current 
than the southwest part around the Citanduy Estuary (Maarif, 2006).   
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ECI (1994) also reports that mud, which is sedimented into the SAL by 
Cibeureum and Citanduy are different. Sediment from Cibeureum River contributed to 
more or less 1,000,000 tons/years, while Citanduy River was 6,000,000 tons/year.  
Table 3.7 Total sediment settles at the SAL, 1994 
River 
Total sediment 
transport  
(Million m
3
/year) 
Into the Sea 
(Million m
3
/year) 
Deposited in 
Segara Anakan 
Lagoon 
 (Million m
3
/year) 
Citanduy 5,00 4,26 0,74 
Cimeneng and Cikonde 0,77 0,51 0,26 
TOTAL 5,77 4,77 1,00 
Source: ECI, 1994 
 
 
Table 3.8 Sedimentation value prediction (mm/year) based on area function at 
Citanduy Watershed 
River Nature Reserve 
Buffer 
Zone 
Annual 
Cultivation 
Area 
Seasonal 
Cultivation 
Area 
Settlement 
Upstream Citanduy  1,62 1,32 0,43 0,27 0,25 
Cimuntur 0,29 - 0,30 0,73 0,20 
Cijolang 0,63 0,16 0,13 0,03 - 
Cikawung 0,68 0,58 0,23 0,13 0,25 
Ciseel  1,28 0,40 0,03 0,03 - 
Segara Anakan  2,41 0,61 0,09 0,09 0,18 
Source: BPKSA, 2004 
 
According to the project of Citanduy River Rehabilitation in 2004 (BPKSA, 
2004), it was found various sedimentation values based on functional area at Citanduy 
Watershed. The sediment value prediction since 1993 to 2004 was 0,03 – 2,41 
mm/years, which means an increase in the value of sediment transport that occurs, was 
based on the land use conversion. In the SAL area, which is nature reserve area, the 
sedimentation value prediction was highest then others, this is due to the conversion of 
tropical forest into settlement and aquaculture. On the other hands, in the cultivation 
area itself the value of sedimentation was relatively low because of nomadic farmers. 
Most of farmers clear mangroves and forest then leave it to looking for a new land.  
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3.9 Population and Socio-Economic 
The presences of socio-economic condition of population in the area of study are 
very important. The population and socio-economic conditions in this research focused 
on two areas, the people who live in the upstream (Ciamis) and the downstream 
(Cilacap) of the SAL. Both areas have their own characteristics in the socio-economic 
life.  
In Ciamis as the upstream area of the SAL, the occupation of people tends to 
agricultural ways, because most of the area is farmland, so that they become subsistence 
farmers. Meanwhile, in Cilacap as the downstream of the SAL, fishing is a main activity 
of the community due to the sea and water area as a source of livelihood.  
People whom living in that areas are strongly associated with the Citanduy and 
Segara Anakan Watersheds. Table 4.6 shows the development of the number of 
population in the two districts, which are the most extensive area traversed by the 
Citanduy and Segara Anakan Watershed.  
Table 3.9 The Population of Citanduy and Segara Anakan Watersheds 
Year Ciamis Regency Cilacap Regency 
1985 1.359.000 1.369.849 
1986 1.440.000 1.415.466 
1990 1.478.476 1.455.877 
1991 1.441.184 1.499.401 
1992 1.460.020 1.509.364 
1993 1.460.509 1.516.747 
1994 1.463.611 1.516.747 
1995 1.536.347 1.550.283 
1998 1.563.592 1.642.725 
1999 1.594.546 1.652.019 
2000 1.599.064 1.971.779 
2001 1.607.321 1.689.214 
2002 1.620.300 1.696.765 
Source: BPS, 2006 
 
The above table shows that the number of population increases with growth of 
around 1 %/year. A high number of populations in this area will trigger the possibility 
open a new land. Hence a higher number of populations are also associated with the 
pressure on the environment. Besides, the increasing of population will impact to the 
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high pollutant and sediment material that drained by Citanduy River to the lagoons due 
to cultivation activities in upland area. 
Meanwhile, in downstream areas, the SAL has its own local indigenous people 
(Kampung Laut). They live in lagoons area with fishing as the main way of living. 
Administratively, the SAL area is divided into four regions of villages: Ujung Alang, 
Ujung Gagak, Panikel, and Klaces. In most of these villages, waters area utilizing are the 
bases of socio-economic community. While in others, most of the population has been 
transformed into agricultural-based society. Prior to the depreciation of the lagoon area, 
most of the population at Kampung Laut lives as fishermen who exploited the lagoon 
area, whereas a small part number of population go fishing the at high seas/oceans.  
Table 3.10 Growth of population in the Kampung Laut, SAL 1990-2010 
Villages 1990 1999 2000 2007 2010 
Total % Total % Total % Total % Total % 
Ujung Gagak 3,219 30.9 3,421 28.9 3,550 28,3 3,897 26.1 4,462 26.49 
Ujung Alang 4,231 40.6 4,508 38.1 3,897 31.1 4,650 31.2 5,169 30.69 
Klaces - - - - 794 6.3 1,247 8.4 1,393 8.27 
Panikel 2,961 28.5 3,906 33.0 4,293 34.3 5,113 34.3 5,817 34.54 
Total 10,411 100 11,435 100 12,534 100 14,907 100 16,841 100 
Source: BPS Cilacap (2010) and District of Kampung Laut, 2010 
In the period of 1990 - 2010, the number of residents in Kampung Laut district 
tends to increase. The average growth is 2.7% for the period of 2000-2010. Many 
immigrants cause the increase of population growth in the SA area, both non-officially 
and officially. The immigrants lived and settled in the area because of the vast area 
utilized for farming due to sedimentation. Most of the residents of Kampung Laut 
district are working in fisheries and agriculture sectors. The fisheries' sector have been 
the main economic activity and carried from generation to generation. Agriculture is an 
alternative profitable activity to flourish along with the many land accretions in SA area. 
In reality, there are people who work both as fishermen and are also farmers.  This is 
done simultaneously to give a benefit to the community. Person who had this double 
profession generally is native to Kampung Laut, who gets a share of agricultural land in 
accretion land area given by the government to the local village.  
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The level of education in Kampung Laut District is still relatively at the basic 
level. This condition is due to the lack of education infrastructure. According to BPS 
Cilacap 2010, the number of primary school is nine whereas junior high is two, and high 
school is only one.  
Table 3.11 Level of education in the Kampung Laut District, 2009 
Level of Education Number Person 
No Education 2,653 
Do not completed the Primary School 1,616 
Completed the Primary School 9,151 
Completed the Secondary School 2,260 
Completed the Senior High School 1,041 
Academy 19 
Bachelor / Post Graduate 18 
Total 16,758 
Source: District of Kampung Laut, 2010 
 
Table 3.12 Proportion of livelihood in the Kampung Laut District by village, 2010 
Livelihood 
Villages 
Ujung 
Alang Klaces Panikel 
Ujung 
Gagak 
Total % Total % Total % Total % 
Fishermen 770 42.52 20 5.18 192 5.23 1,525 58.50 
Farmers  596 32.19 275 71.24 2,080 56.68 1,014 39.90 
Entrepreneurs  - - 4 1.04 - - - - 
Industrial workers - - 4 1.04 407 11.09 - - 
Construction 
laborers 
215 11.87 15 3.89 508 13.84 26 1.00 
Merchants  52 2.87 50 12.95 169 4.60 20 0.77 
Civil servants  - - 11 2.85 11 0.30 12 0.46 
Officials/Militaries 8 0.44 6 1.55 8 0.22 10 0.38 
Others  170 9.39 1 0.26 295 8.04 - - 
Source: District of Kampung Laut, 2010 
The socio-economic profile of the community surrounding the watershed is 
classified as rural communities. Most of them have a low level of education, in some 
cases only basic education (BPS, 2010). Until now, many people claim that they have 
never attended school or never had a formal education at school. This phenomenon 
gives instructions an indication of how important are the efforts to increase the 
awareness of education for the rural people.  
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The low level of public education has a logical implication on society's 
dependence on resources. For people who have years of fishing, it would be difficult to 
find a replacement job because that's probably the only skill they have. So although fish 
resources continue to decline, they will still work as fishermen because it is the only 
hope of their household profitable resources. The other economic activity is utilizing 
the accreted land from sedimentation, such as for agriculture and fishing ponds. 
However, due to the limitations of science are owned, their business is still heavily 
dependent on the natural way (traditional). Therefore, they will depending on the nature 
or even often fail or get not optimal income. 
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4 Research Methodology 
4.1 Tools and Materials 
4.1.1 Tools 
1. Global positioning system (GPS), to know geographic position point in 
Earth surface based on satellite 
2. Hand anemometer, to measure wind speed and wind orientation 
3. Compass, to measure position and wave orientation  
4. Digital Camera, to capture a picture or coastal landscape photograph  
5. Notebook, computer and printers 
6. Stationery 
7. Image Processing Software:  
a. ENVI: to delineate and cropping satellite images 
b. ArcView: to analysis and spatial modeling landscape data for spatial 
planning 
4.1.2 Materials 1. Multitemporal Landsat image of the study area, published by United States 
Geological Survey (USGS), used for extracting data and information of land 
use and accessibility. 
1) Landsat MSS 1978 
2) Landsat TM 1994 
3) Landsat ETM + 2003 
4) Landsat 8 2013 2. Shuttle Radar Topography Mission (SRTM) 30 Meters. 3. Digital Topographic Maps Indonesia Issue 1-2001, Published by 
BAKOSURTANAL (Geospatial Information Agency), used for identify 
topographical / relief condition and land use of research area. 
1) Sheet 1308-224 Gunung Pasir Patepagar 
2) Sheet 1308-242 Pengolahan 
3) Sheet 1308-313 Gunung Banyupapal 
4) Sheet 1308-331 Cilacap 
5) Sheet 1308-232 Pananjung 
6) Sheet 1308-234 padaherang 
7) Sheet 1308-241 Kalipucang 
8) Sheet 1308-523 Majenang 
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4. Geological maps sheet area Majenang scale 1:100.000, published by the 
Directorate of Geology and Environment Arrangement Bandung. Used for 
identify rocks condition, genetically processes and main constituent materials 
at coastal area. 5. Climatic data consist of temperature, precipitation, humidity, and wind speed 
published by Meteorology and Geophysics Agency (BMG) Cilacap. 6. Data of tides, waves, winds, and sea currents published by Hydrology 
Agency-Indonesian Navy (DISHIDROS TNI AL). 7. Soil maps. 
 
4.2 Stages of Research 
4.2.1 Location and Time of Study 
The location of this study is Segara Anakan Lagoon (SAL) region. The total area is 
approximately 24,000 hectares, covering waters, mangrove forests, and accretion lands 
that formed due to sedimentation. This area is selected based on the following 
considerations: 1) SAL is a national strategic area (Government Regulations No. 
26/2008 – National Spatial Arrangements); 2) this region is an estuarine ecosystem that 
has the most extensive and comprehensive mangrove forests in Java (8,495 ha) 
(Government of Cilacap Regency, 1998); 3) There are six rivers in this area: Citanduy, 
Cikonde, Cibeureum, Ujung Alang, Kembang Kuning, and Donan. Those rivers 
originally come from two different watersheds, Citanduy and Segara Anakan Watershed. 
Citanduy Watershed has an area approximately 350,000 hectares, while Segara Anakan 
Watershed approximately 96,000 hectares. The location is covered in the administrative 
area of Ciamis Regency and Cilacap Regency. The SAL area itself is administratively part 
of Kampung Laut District, Cilacap Regency Central Java Province. District of Kampung 
Laut consists of 4 villages, which are all located in the village area of the lagoon, they 
are: Ujung Alang, Ujung Gagak, Panikel, and Klaces Villages.  
In general, this study was conducted in the period 2012 - 2014, includes the step 
of preparation, field data collection, processing and analysis of data, and writing of the 
dissertation. In January 2012, the following activities were conducted: the area 
orientation, collecting and reading literatures and journals that relevant for this research, 
arranging the dissertation proposal, making landform map from satellite image and 
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geological map, making thematic map (land use map and slope map), and collecting 
secondary data from the agencies and related institutions. In order to interpretation the 
Landsat image, the steps taken are preparation of tools and materials that support 
multitemporal Landsat imagery, Shuttle Radar Topography Mission (SRTM) 30 meter of 
sheets Lampung-West Java-Central Java, Indonesian Topographical Map, image 
processing software, and other supporting data. Field survey had been conducted in 
March – Mei 2012 and April – June 2013. The processing and analyzing data during 
2013 followed by presentation and analyze of results in January – June 2014. 
4.2.2 Data Collection 
Multitemporal satellite images from USGS (Landsat MSS, TM, and ETM+) were 
used to obtain the necessary data for the year 1978, 1994, 2003 and 2013. Geological 
Map scale 1:100.000, Topographical Map (Rupa bumi) scale 1:25.000, and ground truth. 
The result of satellite imagery interpretation is landform, land use and data. Geological 
map interpretation will generate data on a main constituent material landform, while 
Topographical map generating slopes data through the interpretation of contour lines. 
Ground truth conducted with the location of points on the field based on a 
predetermined the identification of landforms to make observations, measurements, and 
interpretation of the matching results. Field check was performed to validate the result 
of interpretation of imagery data and thematic maps match with the real condition. 
Besides observations and data measurements that cannot be intercepted from 
interpretation of imagery and thematic maps was conducted during the fields check.  
Secondary data was also used in this research, includes the data that takes a longer 
for measurements such as hydrology, climate data (precipitation and temperature), 
erosion and sedimentation, etc. Social secondary data includes the amount of 
population, types of occupation, level of education, etc. The secondary data were 
obtained from such an institutions: Meteorology and Geophysics Agency (BMG) 
Cilacap, Hydrology Agency-Indonesian Navy (DISHIDROS-TNI AL), Statistical 
Agency, Segara Anakan Management Agency (BPKSA), and other related agencies. The 
relationship between data types and sources of data can be presented in table 4.1. 
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Table 4.1 Types and sources of data used in the study 
No Data Types 
Sources of Data 
Satellite 
Imagery 
Topographical 
Map 
Geology 
Map 
Bathymetry 
Map 
Field 
Check 
Secondary 
Data 
1 Landforms √      
2 Land use √      
3 Slopes  √     
4 Main material √  √  √  
5 Genesis process   √  √  
6 Erosion      √ 
7 Sedimentation      √ 
8 Precipitation      √ 
9 Temperature      √ 
10 Hydrology     √  
11 Population      √ 
12 Occupation       √ 
13 Levels of Education      √ 
14 Conservation Participation     √  
15 Conservation Forms     √  
Source: Author’s own results, 2014 
 
Landforms Ident i f i cat ions 
Landforms can be identified by means of visual interpretation of Landsat imagery. 
Identifications of landforms from Landsat imagery based on visualization of shape or 
relief, drainage or flow patterns, indicators of structural, lithological boundaries, and hue 
or color. The identification of landforms in an area that has been determined, then it 
can be used as a reference to determine the genesis of the area.  
Land use Ident i f i cat ions 
Identifications of land use from Landsat imagery are based on type of land covers, 
which related to the landforms. Land use can be recognized from the elements of 
interpretation such as hue/color, shapes, size, pattern, shadows, sites and association.  
Moreover, the identification process can also use topographic maps and field checks.  
Main Const i tuent Mater ial  Ident i f i cat ions  
The process of identifications of main constituent of materials was conducted by 
the interpretation of geological maps as well as the result of landforms interpretations. 
The identification of the main constituent material is always associated with the 
landform because different landform will have different constituent materials. 
Slope Measurements  
Slopes are the slopes of the land surface of the horizontal line. The magnitude of 
the slope of is expressed in degrees or percent. Slope determination made by using 
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manual and digital methods. The manual way was conducted by digitizing a 
topographical maps adjusted to contours and slope class. The digital ways was 
performed by decreasing contour map in the form of DEM (digital elevation model) 
through ENVI software. 
Ground Truth and Interv iews 
Data interpretation will be verified in the field by matching the actual conditions 
based on samples that have been set. Ground truth or field checks required testing the 
accuracy of the results and the interpretation of that information could not be obtained 
at this stage of interpretation. 
Field checks aims to collect field data used as a reference for the reinterpretation 
of data from remote sensing imagery. Data were checked at the time of the fieldwork in 
the form of landforms. It refers to the sample point locations listed on the map that has 
been previously prepared and recorded as needed, take the documentation and take the 
coordinates of the location using GPS. 
Additionally, interviews were conducted with the people who live in the study 
area. The interview guide structured based on the research question, which is related to 
the factors that influences and the forms of participation in environment conservation 
of SAL area. 
Sampling methods 
Sampling methods used purposive sampling based on research objectives. The 
objectives of this research were to determine the morphodynamic and land use changes 
of the SAL. Hence sample points should be noticed of physical character, which is 
reflected by its landforms such as geological condition, geomorphology, slopes, soil, 
hydrology, and land use.  
The sampling of the social character or population was based on purposive 
sampling. It represents both Ciamis and Cilacap as the region of Citanduy and Segara 
Anakan Watersheds. In the upstream area (Ciamis), the samples were 100 people as the 
respondents. While, the sample of respondents in downstream area (District of 
Kampung Laut) was obtained by using the formula of Slovin (1960) in Sevilla et al., 
(1993). The unit chosen as the basis for determining the population of respondents 
from the community element is the head of household living in the SAL. The number 
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of households in the region was 4,167 families (BPS, 2010). From the Slovin formula a 
total sample of at least 98 households was required. It is based on the type of 
occupation of the community, such as farmers, entrepreneurs, sailor, industrial workers, 
construction laborers, merchants, bearers, and officials/militaries who lives at SA area. 
The social character includes the social economic conditions, types and levels of 
participation conservation, and methods of conservation. The collection of primary data 
was based on questionnaires distributed to 98 respondents, which are spread over four 
villages: Ujung Alang, Ujung Gagak, Panikel, and Klaces. 
 
4.2.3 Data Processing 
Data processing is performed in several ways, which includes data processing 
from Multitemporal Landsat images and data processing from interviews and field 
observations. Stages of data processing derived from Landsat imagery includes 
geometric correction, image cropping, image enhancement and determination of the 
type of composite image. Data from interviews process in the form of tables of 
interviews with degree of percentage (%), cross tab, and linear regression. While, data 
from field observation is presented on profiles and pictures of sample area. 
Multi temporal  Image Process ing 
a. Geometric Correction 
Material in the form of multitemporal satellite images MSS, TM and ETM 
Landsat conducted a correction prior to analysis; the correction includes 
geometric correction, the correction on the geometry of the image so that there 
are similarities between the image with the Earth's surface due to the rotation of 
the Earth and the movement of vehicle sensors.  
Geometric correction aims to correct geometric distortion in order to obtain the 
image of the projection and coordinate system as the map. It also can connect 
an image that has not been corrected by digital maps. Identifying ground control 
points that have been determined does this correction. To get an accuracy 
measure the root mean square error should be null or less ten 0.5.  
Geometric correction was performed using ENVI 5.0 Classic software. The 
purpose of this correction is to overcome the image geometry errors. These 
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corrections result in the transfer position (relocation) all pixels in the image to a 
new pixel configuration form, which is perceived as an image. 
Jensen (2005) suggests that the geometric correction requires some ground 
control points (GCP). GCP is a location on the Earth's surface that can be 
identified on the image and well-recognized position on the map. Nowadays, 
determining the points of location on the field that can be identified in the 
images can also be done through GPS. 
This correction includes admission of specific points on the image to the same 
points on the field or on the map. Pair of points are used to build a 
mathematical function, which expresses the relation between the position of any 
point on the image to the same object point on the map and field. It should be 
noted that the position of pixels is the position of the center of pixel. At this 
correction has been considered that the change of position of pixels it also 
includes changes in spectral information. To solve this problem, interpolation 
for transformation of the value of spectral geometry (resampling) is required. So 
that it will resulting a new geometry with a new value (Danoedoro , 2012). 
 
b. Cropping 
Cropping is a cutting process of certain image. Cropping area was conducted to 
get the region of interest and fit for the study area. It was based on coordinate 
position of Segara Anakan topographical map with Universal Transfer Mercator 
(UTM) projection.  
Cropping of Landsat MSS in 1978, Landsat TM in 1994, Landsat ETM + in 
2003, Landsat 8 in 2013, and SRTM 30 meter are based on the population and 
region of interest conducted after the Landsat image has been geometric 
corrected. Population of the region bounded by administrative boundaries of 
Cilacap District and surrounding areas. To do so in accordance with the study 
area, cropping process of Landsat imagery and SRTM Mutitemporal takes 
advantage of the tools found in ArcGIS 10.1 software. 
 
c. Image Enhancement and RGB Transformation  
Image enhancement is a process that can make an image more easily 
interpretable. Image enhancement includes all operations that generate a new 
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image with visual appearance and distinct characteristics. In addition, it also aims 
to improve the quality of the image, so that the image is able to present 
information close to a real field conditions. Image enhancement was conducted 
to get a better visual appearance of image, so that the extraction of information 
from images can be maximize. Many diagnostic image enhancement techniques 
that can be done such as the contrast enhancement, contrast stretching, band 
rationing, spatial filtering, principal components analysis, or composite image 
arrangements (Koto, 2013). 
Image enhancement requires information about the landforms variation on an 
image. Contrast stretching technique is preferred because it can result in the 
gradual appearance of the values of adjacent pixels. When this technique is 
applied to the visible channels for instance to the Landsat 5 TM, it will 
obviously appears of landforms variation. 
Image transformations or image fusion is showing a variety of bands found on 
Landsat ETM +. Image enhancement technique that was carried out in this 
study is the composite image arrangements (RGB transformation) and contrast 
stretching. An arrangement of the composite image is a combination of three 
channel/band images at once. It is intended that the object can be easily 
identified with assistance of channel/band that has more sensitivity towards an 
object. Contrast stretching aims to produce a gradual appearance of pixel values 
adjacent to the variety of landforms more visible. 
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Fig. 4.1 Muntitemporal Images Processing flowchart  
(Source: Author’s own results, 2014) 
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Interv iews,  Quest ionnaire ,  and Fie ld Observat ions 
Data processing techniques in this study using the following steps:  
1. Examination of the data collected. Perform a re-examination of the charging 
instrument and completeness of data to facilitate the processing. 
2. Grouping the data. Grouping the data was conducted to determine whether or not 
the data meets the research questions.  
3. Structured data presentation.  
Interview is a conversation that aims to obtain information directly from the local 
community or other sources. Interviewing is a method of data collection by a Q & A 
(Questions and Answer) done with systematic and based on the research objectives. An 
interview is conducted by giving a questionnaire to the respondents at the field. The 
results of interviews processes will be collected in one packages data of table or matrix, 
then categories by objectives of research questions. 
The result of interviews will be presented in percentages. Percentages are simple 
statistical techniques that are used to see how much the trend of the frequency of 
respondents' answers given. A percentage is defined as a number represented as a 
fraction of 100. Percentages are used to express numbers between zero and one 
hundred. It is used to compare things and also used in ratios. It is denoted by the 
symbol %.  The formula used to calculate the percentages was:  
!! !!!100%             (2) 
Where P is Percentage, F is frequency of each answer-selected respondents, n is 
total number of frequency of alternative answers to respondents' choice, and 100% is a 
constant. 
Besides, data collection was performed using a questionnaire is containing a set of 
questions or written questions to the respondents to answer. The questionnaire is a data 
collection technique that is efficient when researchers know for a certain variables to be 
measured and know what can be expected from the respondents. Types of questions in 
the questionnaire can theoretically be closed or open depending on the needs (Check et 
al., 2012). The questionnaire is a questionnaire with open-ended questions that 
respondents are expected to write the answers in the form a description of something. 
Instead closed questions are questions that expect short answers or expect respondents 
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to choose one of the alternative answers of every question that has been available. This 
study uses a both of types questionnaire. 
Observation is a data collection technique by researching and observing directly in 
the field (research object) by way of notice, observe, and record the data about objects 
in carefully by the author. A method of observations made in this study is the method 
of direct observation. Taylor-Powell, et al., (1996) argues that, direct observation is the 
data collection techniques by observing and systematic recording of the symptoms or 
phenomena that exist at the object in place or venue for the event so that the observer 
was with the object under study. 
By doing this method, the author will get primary data through observation and 
systematic recording of the symptoms or phenomena that exist on the object under 
study. In this study the authors direct observation to physical condition of the SAL area. 
4.3 Data Analysis 
4.3.1 Morphodynamics and Land use Changes Analysis 
Visual interpretation is intended to produce maps of morphodynamics of lagoons 
area and multitemporal land cover/use changes. Landforms of the lagoon maps are 
manually interpreted from multitemporal Landsat imagery exposed with SRTM hill 
shade in the process. Recognition and identification of landforms from remotely sensed 
imagery is based on relief or shape, density and location. Then, to delineation area of 
lagoon, it derived from the images with digitize directly on screen or using digital 
elevation model (DEM). Manually digitization on screen can help to determine the 
region of interest with making a polygon area, which distinguishes the surrounding 
region. Relief texture is very important to consider in interpretation.  
Basic identification of landforms refers to the density that can be demonstrated by 
the appearance of which varies by utilizing multispectral imagery. In this case, the 
density becomes very important indication of relief, through the identification of a 
shadow object. Location and landscape ecology in particular situations is an important 
part in the identification of landforms. It can be recognized from the structure or 
pattern of an appearance. Appearances character of hydrology, vegetation, land use, and 
the other are in a group, it can identify landforms easily. The location of those 
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characters can be shown by the characteristics of the image through relief or density 
(Sulistyo, 2011). 
The prior step before interpretation of landforms is drafting a color composite 
image that will be used to perform manual interpretation of landforms. Having 
compiled a composite color image, then the image enhancement is performed, in this 
case using contrast-stretching techniques. It aims to improve the quality of the image, so 
it is easy to interpretation manually. 
a. Accuracy Assessment 
Accuracy assessment needs to be done to improve and compare to what extent 
the level of data accuracy, which has been obtained from the interpretation. The correct 
result would become accurate and reliable maps in the final stage (Foody, 2008). 
The confusion matrix calculation method from (Short, 1982) in Sutanto (1994) 
was used to assess the accuracy of the interpretation of the results in this study. The 
actual accuracy of the test method used to test the precision of digital Landsat image 
data interpretation. Sutanto (1994) has modified this model to the matrix by changing 
the pixel (picture element) into a patchwork of squares or into an area for individual 
interpretation or object. The calculation precision mapping and interpretation of the 
results based on a modified method can be seen an example in the figure 4.2. 
 
Fig. 4.2 Example Matrix of Calculation  
(Source: (Short, 1982) in Sutanto (1994); altered) 
 
The formulation used to determines of accuracy test (Short, 1982 in (Short, 1982) 
in Sutanto (1994): 
MA = Xcr pixel / Xcr pixel + Xo pixel + Xco *100%   (3) 
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Where MA is mapping accuracy, Xcr is total corrected classification, Xo is 
Omission, and Xco is Commission. Tolerance to errors between 0 - 20% can be 
considered as accurate. The errors that exceed 20% are considered as the accurate level 
of precision. If the accuracy assessment results below that level, it will have 
consequences on the quality of the data obtained. Hence the accuracy test plays an 
important role in determining the quality of the data generated from the study.  
b. Morphodynamics Map 
The calculations of changes in shrinkage of water area of the SAL between years 
1978 to 2013 are as follows:  
1) Direct digitizate on screen the image in Arc View of 1978, 1994, 2003 and 2013 
Landsat, making the segmentation of the body of water through visual 
classification, then given the additional information to produce a map area of 
lagoons in 1978-2013  
2) Extensive calculations lagoon waters in 1978, 1994, 2003 and 2013 
3) Calculation of area land accretions in 1978, 1994, 2003 and 2013  
4) Overlaying extensive map of the lagoons in order to obtain a map of 
depreciation area of lagoons between the years 1978-1994, 1994-2003 and 2003-
2013. 
c. Coastline Changes 
On-screen digitization mostly conducted to extract information for remote 
sensing data image. This technique is used for the analyses of shoreline changes with 
conduct several steps such as: contrasting image, detection by means of filtering, and 
histogram segmentation. Another method used is the interpretation of satellite imagery. 
This method can monitor area coverage with repetition so that it can provide the 
appropriate data for the temporal dynamics studies of the coastline phenomenon (Zhao 
et al., 2008). 
Kasim (2012) explains that the use of image data with medium spatial resolution 
such as SPOT and Landsat (20-30 m/pixel) for the application of monitoring shoreline 
dynamics has several advantages, namely: (1) the availability of a simple time-series 
observations where Landsat data TM can be obtained since the beginning of the decade 
of 1980, and (2) reducing the cost compared to the use of high-resolution data types.  
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The steps to calculating coastline changes are: 
1) Extraction or delineation border between land and sea using single band 
methods (Band 4, 5 and 7). Band 4 (0.75 µm - 0.90 µm) can be used to gather 
information that covered the border of coastline and vegetation, while Band 5 
(1.55 µm - 1.75 µm) and Band 7 (2.08 µm – 2.35 µm) respectively can be used to 
obtain information shoreline covered by soil and rocks. Other methods 
combining bands (color composite RGB) are also widely used especially to assist 
visually in the extraction of coastline. Some bands are frequently used in 
combination of RGB-453, RGB-147, RGB 457, and RGB-321. 
2) Analyses of histogram, to see the transition area between land and sea or area of 
tidal correction. 
3) Monitoring the area of coasline changes from 1978 to 2013 trough area of 
sedimentation and area of acreation.  
4) Overlaying polygon area of acretion or sedimentation, which results in coastline 
changes from 1978 to 2013. 
 
d. Land Use Changes Map 
The land use changes map was constructed through the following steps: 
1) Delineation, granting the boundary between different land use classification: 
mangrove forest, rice field, settlements, rain forest, lagoon, etc. 
2) Direct digitization on the image screen in Arc View of 1978, 1994, 2003 and 
2013 Landsat. This is done to make the segmentation of homogeneous land use 
classification through visual interpretation. 
3) Land use map was produced per year. 
4) Overlay land use map from 1978 to 1994, 1994 to 2003, and 2003 to 2013 to see 
the change and exesive area. 
5)  As a result, land use change map was obtained; with information such as: 
location, size, and type of change. 
6) Calculation of percentage changes in land use by using the following formula:  
 
!"#$!!"!!"#$!!"#! !! !"! !! !!"#$!!"!!"#$!!"#! !! !"! !! !!"#$!!"!!"#$!!"#! !! !"!(!!)  X 100  (4) 
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4.3.2 Community Participation Analysis 
a. Analysis Methods 
Data analysis used in this research was qualitative description. Descriptive 
research aims to describe accurately the properties of an individual, state, symptoms, or 
a certain group to determine the frequency of a particular relationship between a 
symptom and other symptoms in the community. According to Burns et al., (2003) 
descriptive research is designed to provide a picture of a situation as it naturally 
happens. It may be used to justify current practice and make judgment and also to 
develop theories. In this case the author would like to give an idea of community 
participation in environmental conservation in the SAL.  
b. Forms of Participation  
The data obtained by interviews and questionnaires were administered to 
respondents who are located at the upstream (Ciamis) and downstream (Cilacap) of the 
SA Area. Descriptive analysis method was used to provide a descriptive explanation of 
the conditions encountered two location. Furthermore, a cross-tabulation data was used 
to illustrate the relationship of two or more variables in which the relationship is not a 
causal relationship. In this cross-tabulations can be seen along the frequency distribution 
of two or more categories. The forms of participation for cross-tabulation using 
variables and indicators as mentioned in the table 4.2 
Table 4.2 Objectives, variables, and indicator of forms in community participation 
Objectives Variables Indicator 
Identifications forms of 
community participation in 
upstream area.  
Forms of Participation: 
1) Insights or Idea 
2) Properties  
3) Power 
4) Money/materials,  
5) Skills and 
expertise,  
6) Social 
 
1) Socialization that has ever been 
used by the government 
/NGO/other institutions  
2) Reforestation  
3) Improving sanitation/drainage  
4) Planting on the front yard  
5) Planting on critical land  
6) Safeguarding the existing forest  
7) Reforestation of preserved area  
8) Conservation action plans  
9) The road maintenance  
10) Keeping the environment clean  
11) Taking care the environment  
12) Provision of health and education 
facility 
Source: Author’s own results, 2014 
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c. Factors Influence of Community Participation 
To determine the factors that influence to the community participation in 
conservation of Kampung Laut, SA, a distribution frequency analysis was used. It would 
show the percentage of factors influence of community participation. 
The explanation of result in the table with large percentage and interpretation is 
using this interval: 
 
0%   = None 
1% - 25% = A small number 
26% - 49% = Nearly half of 
50%   = Half 
51% - 75% = Most of the 
76% - 99% = Almost entirely 
100%   = Total 
 
To determine the relationship between the factor variables, a multiple linear 
regression analysis was used. The level of participation was set as the dependent variable 
(Y), while the level of education (X1), level of income (X2), and the level of knowledge 
(X3) were the independent variables. All the statistics analysis in this part was analyzed 
using software IBMSPSS 19. 
The data based on the level of community participation was used for the 
estimation model of participation. Phase analyses for the model are:  
First, Is the level of education affect to participation? Education level of 
respondents as a tool of analysis are: do not pass the primary school, graduated the 
primary school, graduated the secondary school, graduated the senior high school, and 
academy/bachelor/post graduate. 
Second, Is the level of income affect to participation? Level of Income of 
respondents as a tool of analysis is based on BPS (Central Bureau of Statistics) (2007) 
criteria. 
Table 4.3 Level of income 
No Level of Income (IDR) 
1 Less than 1,499,000 
2 1,500,000 – 2,499,000 
3 2,500,000 – 3,499,000 
4 More than 3,500,000  
Source: BPS, 2007 
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Third, Is the level of public knowledge affect to participation? Level of knowledge 
of respondents as a tool of analysis is divided into two categories low and high. The 
determination of these criteria was based on scoring.  
Three hypotheses were drawn from the prediction model of participation. 
Hypothesis testing is a procedure that would produce a decision, namely the decision to 
accept or reject hypothesis. The null hypothesis (H0); there is no relationship between X 
and Y, and alternative hypothesis (H1); there is a relationship between X and Y. 
To determine the real level and value table with: Significance level α = 0.05, two-
tailed test, and Degrees of freedom df = n - 1 = 97. Determine the testing criteria are a 
form of decision-making in terms of accept or reject the null hypothesis (H0) by 
comparing the value critical (α value table of distribution) with the value of the test 
statistic. 
• The null hypothesis (H0) is accepted if the value of the test statistic is outside 
critical value. 
• The null hypothesis (H0) is rejected if the value of the test statistic values are in 
critical value. 
 
d. Level of Participation  
The level of community participation was determined using quantitative methods 
through the summation of the indicator scores, (1) Meeting attendance in program 
planning, (2) Contribution in insights or ideas, (3) Join community service active in the 
program, (4) Contribution in the program, (5) Utilizing the results program, (6) 
Maintaining and take care environment, and (7) Comply with the rules and agreements. 
Each indicator is associated with the stage of community participation, such as the 
planning phase, implementation phase, utilization phase, and monitoring and evaluating 
phase.  
The level of participation was analyzed using scoring method. A Likert Scale is 
one way to determine the score in the modified scoring system. The assessment criteria 
classified in fives levels with the following assessment: Answer a, was given a score of 5; 
Answer b, was given a score of 4, Answer c, was given a score of 3, Answer d, was given a 
score of 2, Answer e, was given a score of 1. 
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This study used a Likert Scale, which is a type of scale that have high reliability in 
sorting people based on the intensity of a particular attitude. The Likert scale is a 
valuable and important part of survey research, which is commonly used in public 
participation evaluation. Likert Scale in the data interpretation is relatively easy. Higher 
scores showed a higher level of attitude or intensity compared with lower score. 
To calculate some variables of participation (x) and fives indicator with various 
scale from 1-5, from 98 respondents, it could be that the minimum score for the level of 
participation of society as a whole (98 x n x 1)=a, and the maximum score is (98 x n x 
5)=b, then the interval is ((b-a) / 5)=c. Thus, an interval is used to know the level of 
community participation. The category of level participation depends on the total score, 
1 is very low, 2 is low, 3 is Sufficiently high, 4 is High, and 5 is Very High. 
 
4.3.2 Strategic Planning and Regional Development Analysis 
The SWOT Analyses is a method of analysis used to determine and evaluate, 
clarify and validate the plan that has been prepared, in accordance with the objectives to 
be achieved. 
Originated by Albert S. Humphrey in the 1960s, SWOT Analysis is as useful now 
as it was then. The SWOT analysis aims to identify the factors systematically to 
formulate a regional development strategy. As a concept in strategic management, this 
technique emphasizes the need for assessment of the external and internal environment, 
as well as the development trend / change in the future before settling on a strategy. 
This analysis is based on the logic that can maximize the strengths and opportunities, 
but at the same time can minimize the weaknesses and threats. 
a. Qualitative Approach in the SWOT Matrix 
A qualitative approach of the SWOT matrix as developed by Kearns (1992) 
features eight boxes. The top two boxes are external factors (Opportunities and 
Threats) while the two boxes to the left are the internal factors (Strengths and 
Weakness). Four other boxes are box strategic issues that arise as a result of a meeting 
point between factors internal and external. 
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Fig. 4.3 SWOT Analysis Issues Classification 
(Source: Kearns, 1992; altered) 
 
Description:  
Cell  A: Comparat ive Advantages  
This cell is a meeting of two elements of strength and opportunities that make it 
possible for an area to be developed more quickly.  
Cell  B: Mobi l izat ion 
This cell is an interaction between threat and force. Resource mobilization efforts are 
organizational strengths to soften the threat from outside, and even then it becomes a 
threat to change the odds. 
Cell  C: Divestment / Investment 
This cell is an interaction between weakness and opportunities from outside the region. 
Situations such as these provide an option on a hazy situation. Opportunities are 
available very convincing but cannot be used because there is not enough power to 
work on it. Choices are decisions made (removing the existing opportunities to be 
exploited other areas) or impose an opportunity to work on it (investment).  
Cells  D: Damage Contro l   
This cell is the weakest condition of all cells because it is a meeting between regional 
weaknesses with external threats, and therefore, wrong decision will bring great disaster 
for the region. Strategy that should be taken is damage control so it does not become 
more severe than expected.  
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b. Quantitative Approch in the SWOT Analysis 
The SWOT qualitative data can be developed through quantitative SWOT 
analysis calculations developed by Pearce et al., (1998) in order to know exactly the 
actual position of the region. Technically, the preparation of External Factors Analysis 
Summary (EFAS) and Internal Factors Analysis Summary (IFAS) in this study, are 
performed in the following steps:  
1) Create a table of five columns. Column one is the code for the SWOT factors; S for 
strengths, W for weakness, O for opportunities, and T for threats. 
2) Compose a list of the strengths, weakness, opportunities, and threats. 
3) Give the weight of each factor in column 3, ranging from 1.0 (very important) to 
0.0 (not very important). All weights are numbered / total score must be 1.00 
(100%). These values implicitly showed the percentage level of importance of these 
factors relative to other factors. Larger numbers mean relatively more important 
than other factors. For example, the X factor is weighted 0.10 (10%), whereas Y 
given a weighting factor of 0.05 (5%). Means in the area of external environmental 
analysis, factor X is considered more important than the Y factor in relation to the 
issues being studied.  
4) Rating in column 4 for each factor to provide a scale ranging from 3 (very priority) 
to 1 (no priority) based on the influence of these factors on the development of the 
SA area. Rating for granting an opportunity factor is positive (a great opportunity 
given rating + 3, whereas if small chances were rated + 1). Giving the threat rating 
vice versa, if the threat is so great were rated 1 and if the threat is small for the 
rating 3. As well as for strengths and weakness. 
5) Multiply weights in column 3 with a rating in column 4, to obtain the weighting 
factors in column 5. The result is a weighted score for each factor whose value 
varies from 3.0 up to 1.0, then calculated the weighted scores (in column 5) to 
obtain a total score weighting.  
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c. Determining Alternatives Strategies 
The alternative strategies in the SWOT analysis matrix resulting from the use of 
the elements of regional strengths to get opportunities (SO), the use of existing 
strengths to deal with the impending threat (ST), a reduction of weaknesses of existing 
areas with the use of existing opportunities (WO) and a reduction of weaknesses that 
exist to deal with future threats (WT). The resulting strategy consists of several 
alternative strategies. To determine the strategic priorities that should be done, then the 
sum score of linkage SWOT elements contained in an alternative strategy. Total score 
will determine the priority ranking of alternative natural resource management strategies 
of the SA region. Priority ranking of alternative strategies is sorted by highest to lowest. 
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5 Results and Discussion 
5.1 Results 
The results of this research are divided into four parts. Firstly, the accuracy 
assessment procedure for image interpretation followed by the identification of the 
morphodynamics of Segara Anakan lagoon (SAL) are presented, which are analyzed 
using multi-temporal data analysis of morphology from extracting various satellite 
images over the period 1978 – 2013. This was applied so that the morphodynamics of 
the lagoon area could be identified. The output of the lagoon morphodynamics 
includes: changes to the lagoon area, the area of land accretion, as well as coastline 
changes. Secondly, the results for land use change are also shown by changes in land use 
over the same period, using multi-temporal data analysis including land use classification 
and land use change. Thirdly, various forms of community participation and the 
relationship between the level of education, income, and the knowledge of respondents 
and the level of participation is presented in the form of tables and figures of the results 
reflecting community participation in the conservation of the SAL area. Community 
participation was established for two areas: upstream and downstream of the Segara 
Anakan (SA) area. The last part was the result of SWOT analyses that are used to 
formulate the strategic planning and development of the SA Area.  
5.1.1 Accuracy Assessment of Interpretation 
An accuracy assessment of the interpretation of the results is an important step in 
the process of extracting remote-sensing data. An accuracy test needs to be done 
because it is associated with a minimum degree of accuracy and validity of the data from 
Landsat imagery interpretation (Anderson et al., 1976; Fooody, 2008), where this data 
will then be used as the basis of analysis and evaluation. When the results of the 
interpretation have no minimum limit, specified accuracy and acceptable logic, the 
interpretation of the results cannot be used to consider the decision or action. The 
degree of confidence in the results of the analysis and the evaluation of test results 
greatly depends on the accuracy of the data interpretation. 
Comparing the results of the interpretation of the situation through ground 
truthing does test the data accuracy of Landsat image interpretation. An interpretation 
of the data is said to have a high degree of validity and accuracy when there is 
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concordance between the results of the interpretation and the results from ground 
truthing. Conformity is measured by the percentage of correct interpretations compared 
to one interpretation (omission and commission). The result interpretation accuracy that 
was tested in this study was the interpretation of the results and the interpretation of 
landform and land use variables (Foody, 2002). 
The type of test accuracy that was used in this study is one of the methods 
recommended by Short (1982) and modified by Sutanto (1994), namely confusion 
metrical correlation. This method includes two-test accuracy, the accuracy of test results 
and the interpretation of mapping the accuracy test. The results of the accuracy test 
results indicate that the interpretation of the results from the multi-temporal Landsat 
images showed (on average) 96.22% accuracy levels. According to Anderson et al., 
(1976) the accuracy limits for remote-sensing data are 85%, which is specified for a 
particular application scenario. That scenario was the mapping of broad land cover 
classes, such as agriculture, forest, water etc. (Foody, 2008). It means that the results of 
the interpretation from the Landsat imagery in this study met the criteria, deeming the 
accuracy acceptable. The general results from the accuracy test will be presented in table 
5.1. 
Table 5.1 Classification accuracies obtained by using the confusion metrical 
correlation 
 
Classified Data  
Classification accuracy (MA) (%) 
MMS TM ETM Landsat 8 
Rain Forest 96.37 95.60 95.60 98.64 
Mangrove 96.03 95.16 95.17 98.48 
Aquaculture 0 80.24 80.24 0 
Dry land agriculture 93.96 91.40 91.40 96.81 
Arable land 0 88.57 88.57 45.09 
Industry 0 93.29 93.29 96.29 
Settlement 88.91 89.43 82.35 94.29 
Rice field 95.09 95.15 95.15 98.83 
River 87.20 92.90 92.90 83.67 
Lagoon 95.34 91.94 91.94 97.16 
Sea 97.45 96.72 96.72 98.98 
Harbor 0 93.29 93.29 0 
Total  97.81 94.64 94.16 98.30 
Overall 96.22 
Source: Author’s own results, 2013 
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5.1.2 The morphodynamics of Segara Anakan Lagoon 
The morphodynamics of a coastal area involve the characteristics and time-series 
actions of coastal landforms and the trends controlling the actions within specific 
temporary and spatial data. A survey conducted on the morphodynamics of the lagoon’s 
morphology helps to understand characteristic changes as a response to periodic and 
episodic activities resulting in changes in water courses, sedimentation transportation 
from watersheds, bathymetry and coastline alignment. 
According to the multi-temporal Landsat data, it can be derived that there are 
serious morphological and coastline changes in the lagoons between the years of 1978 
to 2013, due to accretion and erosion (overall morphology changes of the lagoon can be 
see in Figure 5.5). The accumulation occurred due to extreme sediment from the run-off 
in the Citanduy and Segara Anakan watersheds and small tributaries surrounding the 
SAL area.  
 
Changes to the lagoon’s  morphology (1978-2013) 
 
Fig. 5.1 Changes to the lagoon’s morphology (1978-1994) 
(Source: MSS and TM images map, System coordinate WGS 1984 zone 49s; Author’s own results) 
 
Figure 5.1 above shows how the area of the lagoon changed from 1978 to 1994. 
In 1978, the area of SAL was 4665 hectares, which was reduced dramatically to 1758 
hectares in 1994. In other words, over 16 years there was a loss of 2907 hectares. 
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Moreover, during that time the area of accretion also increased significantly due to 
sedimentation transport from the upland watersheds. The area of land accretion in 1978 
was 49 hectares, which had increased by 170 hectares in 1994 to 219 hectares. This 
means that the increase in land accretions per year over that period was approximately 
10.63 ha. 
 
Fig. 5.2 Changes to the lagoon’s morphology (1994-2003) 
(Source: TM and ETM images map, system coordinate WGS 1984 zone 49s; Author’s own results) 
 
The area of the SAL did not only change in 1994, but also in 2003 with additional 
land accretion of approximately 39 hectares. The total area of SAL in 2003 was 991 
hectares, which means that over a period of nine years another 767 hectares were lost 
from the lagoon. The main cause is the high rate of sedimentation of the Citanduy 
River, which carries more than 6 million tons m3 per year of sedimentation matter. 
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Fig. 5.3 Changes to the lagoon’s morphology (2003-2013) 
Source: ETM and Landsat 8 images map, System coordinate WGS 1984 zone 49s; Author’s own results) 
 
Likewise, in 2013, the SA area was reduced from 644 hectares to 347 hectares, 
with an additional 579 hectares of accreted land, reflecting that over ten years the lagoon 
had become narrow with an increase in accreted land of 57.9 ha/year. 
 
 
Fig. 5.4 Changes to the lagoon’s morphology (1978-2013) 
(Source: MSS, TM, ETM and Landsat 8 images map, System coordinate WGS 1984 zone 49s; Author’s own results) 
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Table 5.2 The development of the SAL area over the period 1978 – 2013 
Years Lagoon Area (Ha) 
Decrease 
(Ha) 
Accreted Land 
(Ha) 
Increase 
(Ha) 
1978 4665  49  
1994 1758 2907 219 170 
2003 991 767 258 39 
2013 347 644 837 579 
Source: Author’s own results, 2013 
 
The shrinkage of the water area in the SAL can be seen from the emergence of 
new land or an increase in the extent of land that had previously been in the lagoon, as 
well as a reduction in the water area of the SAL.  
The shrinkage of the water area of the SAL can be seen in Figure 5.5, which 
shows that the emergence of land accretions occurred in the middle, western and 
northern parts of the lagoon. The shrinkage of the water area of the SAL is strongly 
associated with the occurrence of erosion and sedimentation.  
 
Re su l t s  a nd  D i s c u s s i o n  
 
!
!
83 
 
Fig. 5.5 Changes to Segara Anakan lagoon’s morphodynamics since 1978 (a-d) 
(Source: MSS, TM, ETM and Landsat 8 images map, System coordinate WGS 1984 zone 49s; Author’s own results) 
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Fig. 5.6 The decreasing area of the Segara Anakan lagoon from 1978 to 2013 
(Source: Author’s own results, 2014) 
 
Fig. 5.7 The increasing area of accreted land in Segara Anakan Lagoon from 1978-2013 
(Source: Author’s own results, 2014) 
 
The amount of sediment that is transported is determined by the size of the area 
of sub-watersheds that flow into the main rivers such as the Citanduy River. Kali 
Sapuragel subwatershed is a sub-watershed with the smallest area. Although it is located 
downstream, it is a deposition zone and does not transport sediment particles away. To 
a certain degree this has led to a large amount of sediment being transported into the 
river, because in order to reach the river, sediment particles do not need to travel long 
distances.  
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Based on the position of the river and other tributaries in the eastern part, the 
sedimentation is not too excessive. This is because the rate of sedimentation there was 
small. Whereas, the more hilly areas are zones that produce more sediment particles 
such as the subwatershed Cikawung, which is an area smaller than the other sub-
watersheds upstream. Subwatershed Ciseel is another subwatershed, which has the 
largest area among the sub-watersheds.  
 
Fig. 5.8 Sedimentation matter brought from Citanduy River. The materials that was deposited into the 
SAL consists of clay, silt and sand. Sediment from Citanduy River contributed to more or less 6,000,000 
tons m3/year. (Photo: Author’s, 2013) 
!
 
Fig. 5.9 Formula used for the linear regression of the total area of Segara Anakan Lagoon, 1978-
2013  
(Source: Author’s own results, 2014) 
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In addition to the reduction in the area of water found in the SAL, there has also 
been an additional area of land accretion as shown in Figure 5.10 a, which illustrates the 
extent of the area from land accretion in 1978. Part b shows the changes to the area of 
the SAL and the increase in the area for land accretion in 1994. Likewise, parts c and d 
show the changes in the land accretion area in 2003 and 2013. Hence, over a 35-year 
period, there has been an increase in the area of land accretions, covering 788 hectares, 
with the growth of land accretions at approximately 22.5 ha/year as a result of 
sedimentation.  
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Fig. 5.10 The development of land accretions in the Segara Anakan Lagoon since 1978 (a-d) 
(Source: MSS, TM, ETM and Landsat 8 images map, system coordinates WGS 1984 zone 49s; Author’s own results) 
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Coast l ine changes (1978-2013) 
Besides the effect of sedimentation processes that were taking place in the SA 
waterbody, the abrasion process also influenced morphological changes to the SAL. The 
abrasion process-taking place had an impact on the shape and coastline in the western 
part of the SAL. (The comparison of coastline changes from 1978 to 2013 can be seen 
in Figure 5.11). 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5.11 Coastline 
Changes from 1978-
2013 (A) West 
channel (B) 
Nusakambangan (C) 
East Channel  
(Source: MSS, TM, 
ETM and Landsat 8 
images map, system 
coordinates WGS 1984 
zone 49s; Author’s own 
results) 
 
!
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Coastline changes were analyzed from Landsat images from 1978, 1994, 2003, and 
2013. Coastline extraction from the Landsat images was processed-based on the 
composites from band 543. To record coastline changes, multitemporal coastlines were 
overlapped. These changes were then used to determine where accretion and abrasion 
had taken place. 
The area under investigation was limited to the shoreline of the SAL. It was 
divided into three profile areas: A, B, and C. Each profile was representative for a 
particular coastline area i.e. A for the West Channel (Palawangan Barat), B for 
Nusakambangan Island, and C for the East Channel (Palawangan Timur).   
 
Fig. 5.12 The abrasion, erosion, and deposition processes in the area of investigation, a. Alluvial plains, 
found on the northern coast; b. Erosion in the river valleys in the southern part of Nusa Kambangan 
Island, which consists of mud, sand, gravel and clay results deposition of broken breccia stone; c-d. 
Deposition of limestone and marl in the Northern and Southern Coast of Segara Anakin. 
(Photo: Author’s, 2013) 
 
According to spatial analysis, as can be seen from Figure 5.11 from the coastline 
changes between 1978 and 2013, there has been a change in the coastline due to a 
process of erosion and sedimentation alternating within a relatively close distance that is 
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part of the beach dynamics.  A comparison between Figure 5.11 part 1 (1978-1994) and 
part 2 (1994-2003) shows that there has been dramatic changes in profile A as a result of 
abrasion processes that have altered the shape of the coast creating juts into the 
mainland. This is due to the currents and waves that enter the western channel of the 
SAL being greatly restrained by an accumulation of the sedimentation in the western 
part of the lagoon. Thus, the Indian Ocean tidal waves veer towards the edge of the 
mouth of the lagoon, while a deposited area has also been formed surrounding the 
mouth of the lagoon. 
Table 5.3 Area (Ha) of sedimentation changes in the SAL 
Zone 
Change in area 
(hectares) 
1978 – 1994 
Change in area 
(hectares) 
1994 - 2003 
Change in 
area (hectares) 
2003 - 2103 
A (West Channel) 14.19 2.95 0.83 
B (Nusakambangan) 0.95 0.47 0.79 
C (East Channel) 1.64 1.41 0.37 
Source: Author’s own results, 2014 
 
In the meantime, sedimentation processes have also started to occur in the West 
Channel. They have changed the mouth of the lagoon. The area of this change has been 
approximately 14.9 hectares over the period 1978 - 1994, 2.95 hectares (1994-2003), and 
0.83 hectares (2003-2013). Hence, the total area of sedimentation from 1978 to 2013 
was 18.68 hectares (see Table 5.3), with the distance from the coastline to the mainland 
(zone A) as shown in Figure 5.13 changing from 1.4 km over the period 1978-1994, 32 
meter in (1994-2003), and 88 meter in 2003-2013. Hence, the total change in the 
distance from the sea to the mainland was 1.5 km. In Figure 5.11 part 2 and part 3 (2003 
– 2013) the coastline did not change significantly. This is due to the fact that erosion 
and sedimentation processes are still ongoing, as can be seen from the profile of B and 
C.  The overall coastline changes can be seen in Figure 5.14. 
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Fig. 5.13 Coastlines changes 1978-2013 in the West Channel (A) 
(Source: Author’s own results, 2014; afer MSS, TM, ETM and Landsat 8 images map, System coordinates WGS 
1984 zone 49s;) 
!
Fig. 5.14 Coastline changes map of Segara Anakan Lagoon Area 1978-2013 
(Source: MSS, TM, ETM and Landsat 8 images map, system coordinates WGS 1984 zone 49s; Author’s own results) 
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5.1.3 Land Cover and Land use Changes from 1978 to 2013 
An analysis of the land cover/land use changes was conducted to determine the 
dynamics of land use around the SAL area. In addition to the morphodynamics analysis 
conducted for the lagoon, land use changes also affect the sustainability of the lagoon, 
where land-use changes indicate anthropogenic land use that can alter the value and rate 
of erosion and sedimentation with a resulting impact on the lagoon. 
According to the results from visual image interpretation and the land use 
classifications from remote-sensing data in 1978, 1994, 2003, and 2013, the SAL area 
has shown various land cover/ land uses. These land cover/ land classes consist of 
rainforested areas, mangroves, aquaculture, dry land agriculture, arable land, industrial 
area, settlements, mudflats, and water bodies. The distribution of classified land cover/ 
land uses is shown in Table 5.4 
Table 5.4 Distribution of land cover/land use in the SAL area in 1978, 1994, 2003, 
and 2013 
Land use 
Area (Ha) 
1978 1994 % Change 2003 
% 
Change 2013 
% 
Change 
Rainforest 14,624 11,493 -21 11,397 -1 11,108 -3 
Mangroves 17,090 10,392 -39 8,916 -14 10,515 18 
Mudflats 49 219 347 258 18 837 224 
Aquaculture 0 280 - 358 28 174 -51 
Dry land agriculture 0 5,650 - 6,960 23 4,438 -36 
Arable land 0 3,240 - 1,275 -61 1,060 -17 
Industrial area 0 340 - 386 14 292 -24 
Settlements 0 2,198 - 2,649 21 3,234 22 
Ricefields 2,625 3,419 30 6,231 82 7,336 18 
Rivers 3,110 3,019 -3 2,729 -10 2,567 -6 
Lagoon 4,665 1,758 -62 991 -44 347 -65 
Sea  23,007 23,162 1 23,020 -1 23,262 1 
Total 65,170 65,170  65,170  65,170  
(Source: Landsat interpretation and classification, Author’s own results, 2013) 
 
In 1978, approximately 22.44% of the SA area was covered by forest and 30.25% 
was a mix of mangroves and rice paddies. The study area is dominated by vegetation 
with more than 48% in the form of forests and mangroves. This means that the original 
land cover/land use circumstances of this area are good for making comparisons of 
land-use classifications.  
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In 1994, a new land uses emerged in the SA area, such as aquaculture, dry land 
agricultures, arable land, industrial area, and settlements. These might have been 
impacted by human occupation at that time. Up until 1994, the estuarine area 
comprising of the lagoon, mangroves and mud flats was significantly reduced, while the 
area of rice paddies and aquaculture increased. For other land use/cover types such as 
plantations, production forest, rainforest and the sea changes was not that significant 
(Ardli et al., 2009).  
2003 and 2013 no longer saw the emergence of new land uses, meaning that by 
that point in time land use in the SAL areas had been stabilized.  
 
 
Fig. 5.15 Rainforest and Ricefield land use at area of investigation  
(Photo: Author’s, 2013) 
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Fig. 5.16 Comparison of Segara Anakan Land Use in 1978 and 1994 
(Source: Author’s own data, 2014) 
 
The period 1978-1994 was the first decade of land-use changes. During that time, 
changes in land use occurred for almost all types of land use with a percentage greater 
than 26%. Vacant lands were converted into other types of land use, forests and 
mangroves covering -60% change. These types of land use experienced the most 
shrinkage. Meanwhile, the water area of the lagoon, which was originally 4665 hectares, 
was reduced to 1758 hectares or -62% change. This indicates that sedimentation began 
to be a major problem for the existing lagoon. Erosion and sedimentation occurred as a 
result of cultivation and agricultural land activities in the upland of Citanduy and the 
Segara Anakan Watershed. 
 
Fig. 5.17 Comparison of Segara Anakan Land Use in 1994 and 2003 
(Source: Author’s own data, 2014) 
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Human intervention on the land in the SA region had already started in this 
period. This is evident from the emergence of residential areas and industrial activities 
around the area. During the second period (1994-2003), the area for each type of land 
use continued to change. Mangrove forests and the lagoon lost up to 50% of their land 
cover area, while the area of rice paddies increased by nearly 90%. Changes in land uses 
from forest (rainforest and mangroves) to other land-use types increased by almost 
15%. These occurred as a result of economic and political policy in Indonesia at that 
time, with land-use change taking place more rapidly than over the previous period. 
 
Fig. 5.18 Comparison of Segara Anakan Land Use in 2003 and 2013 
(Source: Author’s own data, 2014) 
 
Over the last period (2003-2013) changes in land use were still occurring in 
relation to people’s increasing needs for land. Changes in land use mainly occurred on 
vacant land, residential land, and rice paddies. Changes in the areas of mangrove forests 
increased due to the SA conservation and rehabilitation programs implemented by the 
government through the Coastal Resource Management Project (CRMP) and the Segara 
Anakan Conservation and Development Project (SACDP) program. 
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Fig. 5.19 Various types of land use at the Segara Anakan lagoon area seen from above; a. Accretions 
land, expending in line with the increasing of sedimentation rate; b. Mangroves forest, its area was 
reduced due to a land use change to agriculture and fishingponds; c. Aquaculture, expanding in line of 
population density and clearing of the mangrove forest; d. Expanding of settlement in the Distict of 
Kampung Laut, Segara Anakan.  
(Source: Google Earth, 2014) 
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Fig. 5.20 Multitemporal Land use/ land cover of the Segara Anakan Area since 1978 
(Source: MSS, TM, ETM and Landsat 8 images map, system coordinates WGS 1984 zone 49s; Author’s own results) 
 
Re su l t s  a nd  D i s c u s s i o n  
 
!
!
98 
5.1.4 Community Participation in Upstream Areas of the Segara Anakan Lagoon  
The decline in watershed conditions will result in increased erosion and 
sedimentation, indirectly affecting the lives of the communities upstream. Increased 
erosion will also result in a reduction in land productivity as a consequence of the loss 
of soil nutrients and soil fertility. Furthermore, as a result of other people's perceived 
chance of the enlargement, there is the danger of flooding in the lower reaches as well 
as the scarcity of water resources. Therefore, an understanding of the need for 
conservation activities is needed by the communities in the upstream area. 
This research was identified by various variables relating to the forms of 
participation, which is conducted by society in the upstream area. The location is 
covered in the administrative area of Ciamis Regency and Cilacap Regency.  
The following variables were questioned in the interview process.  
1) Socialization that has ever been used by the government /NGO/other 
institutions  
2) Reforestation  
3) Improving sanitation/drainage  
4) Planting in front yards  
5) Planting on critical land  
6) Safeguarding the existing forest  
7) Reforestation of the preserved area  
8) Conservation action plans  
9) Road maintenance  
10) Keeping the environment clean  
11) Taking care of the environment  
12) Provision of health and education facilities 
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Follow up: These variables were linked with the type or form of participation 
conducted by society, such as the percentage of people participating in the way of 
influence, money, materials, properties, skills and expertise, or social activities.  
Based on the data that was obtained in the field, differences were found in the 
types of participation among communities in Ciamis and Cilacap . For each category of 
participation, communities from Ciamis and Cilacap showed a different percentage. 
 
Fig. 5.21 Percentage of  different types of community participation with regard to insights in Cilacap and 
Ciamis 
(Source: Author’s own data, 2014) 
 
The highest percentage was in existing of ideas or insights (24.66%) on the 
categories of provision of health and education facilities in Cilacap. While in Ciamis, 
there was in the same category of participation with different percentage (17.95%). This 
is caused by the level of education in Cilacap being higher than that in Ciamis, judging 
by the number of pupils completing school education in the two districts.  
People’s participation on their own property is related to their personal economic 
conditions. These personal conditions enable the ownership of goods or properties and 
can be indicated by social status and the level of participation. In the category of 
participation regarding properties, people from Ciamis contribute more to reforestation 
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activities in preserved areas (9.71%) and to planting on critical lands (9.71%), while in 
Cilacap material is contributed to reforestation in the area (15.33%).  
 
 
Fig. 5.22 Percentage of different types of community participation with regard to property in Cilacap and 
Ciamis 
(Source: Author own data, 2014) 
 
Similar to the participation regarding property, the monetary participation of the 
communities is also reflected by people’s economic conditions. Generally speaking, the 
better the economic conditions of people, the greater the monetary contribution. In 
Ciamis, participation in the form of money was given to the maintenance of roads 
(9.17%), whereas in Cilacap it was given more to safeguarding forest preservation 
activities (14,67%) and to socialization activities run by the government /NGOs/other 
institutions (15.33%). 
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Fig. 5.23 Percentage of different types of community participation with regard to money in Cilacap and 
Ciamis 
(Source: Author own data, 2014) 
 
In the community of Cilacap, the effects of socialization activities on upstream 
conservation are very positive. This can be seen from the relatively high percentage of 
participation in Cilacap (48.67%) as well as in Ciamis (44.61%), indicating that the 
people of Cilacap and Ciamis regularly attend the socialization activities run by local 
governments or other institutions that provide guidance and counseling in the context 
of conservation. Furthermore, in Ciamis, there was a high percentage of participation in 
the form of power e.g. for reforestation projects (70.59%). This probably results from 
the considerable number of young people in power with great enthusiasm for 
conservation. 
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Fig. 5.24 Percentage of different types of community participation with regard to power in Cilacap and 
Ciamis 
(Source: Author own data, 2014) 
 
 
Fig. 5.25 Percentage of different types of community participation with regard to skills and expertise in Cilacap and Ciamis 
(Source: Author own data, 2014) 
 
People’s expertise is closely associated with the level of education among 
community members. With experts in the field, the more they are interested in selecting 
the appropriate participation of specialization. On average, people in Ciamis contributed 
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with 5% of their skills to activities in reforestation of the preserved area, to the 
conservation action plan and to road maintenance. While many people in Cilacap 
contributed to reforestation (8%), road maintenance (7.32%) and security of the 
environment (6%).  
 
Fig. 5.26 Percentage of different types of community participation with regard to social aspects in Cilacap 
and Ciamis 
(Source: Author own data, 2014) 
 
Social participation has been reflected by voluntary community involvement in 
certain activities. In Ciamis, the community jointly maintains the health and education 
facilities (78.83%), as well as activities surrounding the conservation action plan 
(32.94%). In Cilacap on the other hand, social engagement activities were shown in the 
provision of health and education facilities (44%) and in the planning actions of the 
conservation area (24.67%).  
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5.1.5 Community Participation in Kampung Laut, Segara Anakan 
Watershed and coastal ecosystems management can be classified into the 
upstream, midstream and downstream areas. The upstream watershed is characterized as 
a conservation area, whereas the downstream watershed is usually an area of utilization. 
The upstream area of a watershed section is of significant importance, especially in 
terms of protecting the water function, because all of the activities in the upstream area 
will have an impact in the downstream areas in the form of changes to discharge 
fluctuations and transport sediment and dissolved material in the water flow system. 
Based on this, community participation in the conservation of the environment 
downstream needs to be identified. 
Research on the community participation in the conservation of the lagoon 
environment was conducted on 98 respondents. The majority of the respondents were 
the heads of households. The characteristics recorded for respondents included: type of 
occupation, level of education, level of income and basic knowledge of conservation. 
a. Type of Occupation  
Occupation is considered to be a daily activity carried out by a community 
member with the purpose of gaining an income. The categories for the types of 
occupation in this research were considered to be the main job of the respondent i.e. 
fishermen, farmers, small entrepreneurs, and officials. The distribution of respondents 
according to their occupation is shown in Table 5.5. 
Table 5.5 Types of occupation 
No Type of Occupation F  % 
1 Fishermen 27 27.55 
2 Farmers 30 30.61 
3 Small entrepreneurs  29 29.59 
5 Officials/ civil servants 12 12.24 
 Total 98 100 
Source: Author’s own results, 2014 
 
The table shows that the heads of households with an occupation as either 
fishermen or farmers represents almost half of the respondents (57 people) or 58.16%, 
and they are therefore expected to act as advocates for fisheries and agriculture for the 
area. The percentage of those with livelihoods as small entrepreneurs is almost half of 
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that number with 29.59%, while the remaining percentage are officials or civil servants 
(12 respondents or 12.24%). 
b. Level of Education 
Education can be defined as the act or process of acquiring knowledge, especially 
systematically during childhood and adolescence and refers to the knowledge or training 
acquired by this process. Education is a process to improve the culture of human 
dignity. Education can also be defined as an effort to prepare people to cope with 
environmental issues in the face of rapid change. Consequently, one can change 
ignorance of a subject matter to knowledge of it. The distribution of respondents 
according to their level of education can be seen in Table 5.6. 
Table 5.6 Level of education  
No Level of Education F  % 
1 Did not complete Primary School 13 13.27 
2 Completed Primary School 47 47.96 
3 Completed Secondary School 15 15.30 
4 Completed Senior High School 14 14.28 
5 University graduate (or similar) 9 9.18 
 Total 98 100 
Source: Author’s own results, 2014 
 
Based on the above table, it can be clearly seen that the total number of 
respondents with a formal higher level of education are relatively low. More than half of 
the heads of households do not have an education above the primary school level, with 
only 47.96% completing primary school and 15 people (or 15, 30%) not even finishing 
primary school education. A small percentage completed their secondary school 
education (15.30% or 15 respondents), whereas only a small number completed senior 
high school (14.28%). Meanwhile, those completing higher education 
(academy/bachelors/post graduates) only represented 9.18%.  
From this data it was clear that the people from Ujung Alang, Ujung Gagak, 
Klaces, and Panikel villages have relatively low levels of education, suggesting that in 
this area compulsory education has still not been successfully implemented because of a 
lack of awareness about the importance of education.  
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Based on statistical analysis using IBM SPSS 19 to test the effect of education on 
participation, followed by multiple linear regression, statistical values of P <0.05 is equal 
to 0.000 were obtained. Hence, H0 was rejected and the results showed the significance 
of the influence of a significant meaning between the levels of education of the 
respondents with the respondents' level of participation in the conservation of the SAL 
environment. Accordingly, it can be said that the higher the education level, the higher 
the level of participation in the conservation of the SAL environment. The rate of the 
relationship between the variables of education with the participation of the correlation 
coefficient calculated was 0.809. The figure shows a value greater than 0.5 so that a 
strong relationship can be assumed.  
 
 
Fig. 5.27 Field visits and the interview processes  
(Foto: Author, 2013) 
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c. Level of Income 
Income is the amount of money or its equivalent received over a set period of 
time in exchange for labor or services, from the sale of goods or property, or as profit 
from financial investments. In this research, farmer’s incomes come from the cultivation 
of land and income from fishermen is obtained from fish and water activities such as 
boat rental or transportation. Sources of income are based on standardizations from the 
BPS Central Statistical Agency.  
Income levels that were analyzed in this study were the incomes from the heads 
of households derived from farming and non-farming labor over a month, which was 
calculated in Indonesian Rupiah (IDR) and then converted to US Dollars ($) with an 
exchange rate of 1 dollar equal to 10,000 IDR. The results reveal that the majority of 
respondents had incomes less than 150 $, equaling a total of 74 heads of households or 
75.51%. By contrast, 9 heads of households (or 9.18%) were found to have an income 
of 151 - 250 $, whereas 8 heads of households or 8.16% were found to earn 251 – 350 
$, and only 7 heads of households (or 7.14%) were found to earn more than 351 $. 
Referring to the regional minimum wage of 1,125,000 IDR (the equivalent of 125 
$) according to (UMR) Cilacap Regency in 2014, it can be said that most of the heads of 
households in the Kampung Laut District have incomes that reflect the regional 
minimum wage. The information provided above thus states that income also affects a 
person's economic level. If someone has a high income, it can be said that their 
economic level is also high. In addition to the basic earnings per family, there are usually 
also other sources of income including additional income and incidental income. The 
distribution of the level of income (in IDR) can be seen in Table 5.7. 
Table 5.7 Level of income 
No Level of Income (in Rupiah) F  % 
1 Less than 1,499,000 74 75.51 
2 1,500,000 – 2,499,000 9 9.18 
3 2,500,000 – 3,499,000 8 8.16 
4 More than 3,500,000  7 7.14 
 Total 98 100 
Source: author’s own results, 2014 
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Based on statistical research using IBM SPSS 19 to test the effect of the level of 
income on participation, followed by several line regressions it was found that P <0.05 
and close to 0.000. That is, H0 is rejected, and the results show the value of the impact 
of an important significance between the levels of income of participants with the 
respondents' level of contribution to the environmental efficiency of the SAL. 
Consequently, it can be said that the higher the level of training and education, the 
greater the level of participation in the ecological efficiency of the SAL. The rate of 
correlation recorded between the factors of income with the contribution of the 
correlation coefficient was 0.595. Because the value was greater than 0.5 it can be said 
that there is a strong correlation. 
 
d. Level of Knowledge about Lagoon Conservation  
Knowledge is the perception of the agreement or disagreement of two ideas (John 
Locke, 1969). The formation of one's own knowledge is essentially concepts of the 
individual obtained as a result of interaction with the environment. With these concepts, 
a principle can be composed, which can be used as the basis of thinking. Knowledge is 
the result of "knowing" and it occurs after sensing a particular object in which sensing 
occurs through the five senses: sight, hearing, smell, taste and touch that is acquired 
through the eyes and ears (Notoatmodjo, 2007). Knowledge is a known intelligence, 
either theoretical or applied knowledge gained through the senses that is turned into 
knowledge and its application. 
The level of knowledge can be measured by testing or answering something to the 
objects. In this research, the respondents were tested about their basic knowledge about 
the conservation of the lagoon’s environment. The basic knowledge about conservation 
that was tested was for example: the importance of the lagoon area, the benefit of the 
lagoon area, the type of conservation programs that have been applied, sedimentation 
processes that still exist, and the current circumstances of the SAL. A basic knowledge 
about conservation possessed by the community will determine the success of 
conservation programs. The results about the level of knowledge can be seen in Table 
5.8. 
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Table 5.8 Knowledge of respondents about the conservation of the lagoon’s 
environment 
No Level of knowledge Scale F (98) % (100) Score 
1. Importance of Lagoon’s area    196 
a. Yes 2 98 100 196 
b. No 1 0 0 0 
2 The lagoon as a Nature Reserve 
Conservation Area 
   140 
a. Yes  2 42 42.86 84 
b. No  1 56 57.14 56 
3 Conservation Program from 
Government/NGOs/other 
Institutions 
    
146 
a. Yes 2 48 48.98 96 
b. No  1 50 51.02 50 
4 Sedimentation in the lagoon    161 
a. Yes 2 63 64.29 126 
b. No  1 35 35.71 35 
5 Current Circumstances of the 
Segara Anakan Lagoon  
    
161 
a. Good  2 63 64.29 126 
b. Poor  1 35 35.71 35 
 Score Total    704 
Source: Author’s own results, 2014 
 
Table 5.8 shows the various questions related to community knowledge about 
conservation and the conditions of the SAL. The first question about the importance of 
the lagoon was understood by all respondents (100%), meaning that the community is 
very conscious about the existence of the lagoon as a source of their livelihoods. It was 
very surprising when all respondents answered the second question.  
The knowledge of respondents questioned about the status of the SAL, as a 
Nature Reserve Conservation Area in Indonesia was disappointing. The answers to the 
second question showed that half of respondents (57.14%) were not aware of the fact 
that the law protects the area, and only 42.86% were familiar with this area, meaning 
that they only moved to the area and lived there without knowing the status of the area. 
The Segara Anakan Conservation and Development Project (SACDP) is the 
program that has been implemented in this area. Community participation can be seen 
from the involvement of various people in the program. The knowledge about the 
conservation program from the government/NGOs/other institutions as the third 
question showed with half of the respondents answering that they had never been aware 
of any given program, and the rest of the respondents replying that they knew quite a 
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lot about the conservation program that has been implemented. This means that the 
program has not yet reached the entire community, even though it was implemented 
almost 10 years ago.  
The fourth question to find out the knowledge of respondents about their 
location was about sedimentation.  Almost all respondents were aware of these 
processes. Sedimentation is a classical issue for people living at SAL. They face very 
heavy sedimentation from the upstream area, even though dredging has been applied, 
the quantity of sediment was still very high and this could be a new problem when land 
accretion has occurred.  
This is also related to the fifth question concerning the current circumstances of 
the lagoon’s environment. Half of the respondents found the condition of the lagoon to 
be good, the small number is better than before, and nearly half of all respondents 
assumed that the condition of the lagoon’s environment is poor, reflecting that they felt 
different circumstances concerning the existence of the lagoon. The happier they feel 
living there, the more they can do for their daily activities, such as fishing, farming, 
water activities and services, tourism, etc. They always assumed that the lagoon is part of 
their lives and livelihoods.  
Respondents answered the sixth question about the benefits of the lagoon area 
for the community and the environment with different knowledge, but almost all 
respondents were aware of at least one function of the lagoons such as it being a habitat 
for flora and fauna, related to their occupation as fishers and farmers. Besides, the 
existence of mangrove forest was also one reason why they were aware of the benefits 
of lagoons. In fact, only a small number of respondents were aware of the function of 
lagoons as a nature laboratory for research and education. While, nearly half of 
respondents understand that lagoons can practically act as sport and recreational areas, 
and can also be used as a means of water transportation.  
Based on the calculation of scores in Table 5.7 from five variables of knowledge 
and two indicators of interval scale 1-2 (low and high), then the number of the sample 
(98 respondents), it could be derived that the minimum score is 490 (98 x 5 x 2), and the 
maximum score is 980 (98 x 5 x 1), and the interval ((980-490)/2 is 245. Thus, to 
ascertain the level of knowledge of respondents is: Low = 490 – 735 and High = 736 – 
980. 
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According to that interval, the level of knowledge of respondents is in the low 
category with a total score of 704. Overall, Table 5.7 describes a category with a low 
level of knowledge for heads of households concerning the conservation of lagoons, 
whereas differing knowledge of the respondents has been confirmed. These situations 
would affect the success or not of the program implemented by the government or 
other institutions conducting conservation work in the lagoon area. It would also be a 
major challenge for the knowledge in society to increase with increasing severity of 
environmental problems in the lagoon. 
The statistical analysis using IBM SPSS 19 to analyze the impact of the level of 
knowledge on participation, followed by multiple linear regressions found P <0.05 and 
close to 0.000. Consequently, H0 is declined and the outcomes display the value of the 
impact of importance between the levels of knowledge within the community and the 
respondents' level of participation in the environmental conservation of the SAL. 
Consequently, it can be said that the higher the knowledge level, the higher the level of 
participation in the ecological performance of the SAL. The degree of the relationship 
between the aspects of knowledge and the participation of the relationship coefficient 
calculated was 0.617. The value was found to be higher than 0.5 so that it can be said 
that there is a high correlation. 
 
Fig. 5.28 Activities of local people at the lagoon; a-b. The main source of 
livelihoods of local people is fishing; c. in the Segar Anakan area mangroves 
have often been converted into fishponds d. Using sheets and mangrove 
wood for fuel or charcoal. 
(Photo: Author, 2013) 
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e. Level of Community Participation in the Lagoon Conservation Program 
Table 5.9 Score calculation on the participation level using the LIKERT scale 
No Category Scale F % Score 
 Planning Phase  98 100  
1 Meet ing Attendance in Program planning     281 
a. Always 5 16 16.33 80 
b. Often 4 15 15.31 60 
c. Quite often 3 18 18.37 54 
d. Rarely 2 38 38.78 76 
e. Never 1 11 11.22 11 
2 Contr ibut ions as Insights  or Ideas     325 
a. Always 5 11 11.22 55 
b. Often 4 19 19.39 76 
c. Quite often 3 27 27.55 81 
d. Seldom 2 35 35.71 70 
e. Never 1 43 43.88 43 
 Implementation phase     
3 Involvement with community serv i ce     320 
a. Always 5 27 27.55 135 
b. Often 4 12 12.24 48 
c. Quite Often 3 32 32.65 96 
d. Seldom 2 14 14.29 28 
e. Never 1 13 13.27 13 
4 Active in the program    327 
a. Always 5 23 23.47 115 
b. Often 4 16 16.33 64 
c. Quite often 3 39 39.80 117 
d. Seldom 2 11 11.22 22 
e. Never 1 9 9.18 9 
5 Contr ibut ion to the program    273 
a. Energy, Money, Materials 5 10 10.2 50 
b. Energy and Money 4 25 25.51 100 
c. Energy and Materials 3 26 26.53 78 
d. Money and Materials 2 8 8.16 16 
e. Energy 1 29 29.59 29 
 Utilization phase     
6 Uti l izing the resul ts  o f  the program    376 
a. Always 5 38 38.78 190 
b. Often 4 25 25.51 100 
c. Occasionally 3 21 21.43 63 
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No Category Scale F % Score 
 Planning Phase  98 100  
d. Seldom 2 9 9.18 18 
e. Never 1 5 5.10 5 
 Monitoring and Evaluation phase     
7 Maintaining and nurturing the environment    322 
a. Always 5 16 16.33 80 
b. Often 4 26 26.53 104 
c. Occasionally 3 35 35.71 105 
d. Seldom 2 12 12.24 24 
e. Never 1 9 9.18 9 
8 Complying with rules  and agreements     372 
a. Always 5 39 39.80 195 
b. Often 4 27 27.55 108 
c. Occasionally 3 13 13.27 39 
d. Seldom 2 11 11.22 22 
e. Never 1 8 8.16 8 
 TOTAL SCORE    2596 
Source: Author’s own results, 2014 
 
Based on Table 5.9, from eight variables of participation and five indicators on a 
scale of 1 - 5, and the number of samples of 98 respondents, it can be seen that the 
minimum score for the level of participation of the community as a whole is 784 (98 x 8 
x 1) and that the maximum score is 3920 (98 x 8 x 5), then the interval (3920-784) / 5) is 
627.2. Hence, the level of community participation can be determined as follows: 
Very low 784 
-
- 1411.2 
Low 1412.2 - 2038.4 
High enough 2039.4 - 2665.6 
High 2666.6 - 3292.8 
Very High 3292.8 - 3920 
 
Table 5.9 describes the level of participation for all the phases of implementing 
the conservation program. Therefore, from the results a participation rate of 2596 was 
obtained. It can be concluded that the level of community participation in 
environmental conservation within the District of Kampung Laut, SA can be said to be 
"sufficiently high" because the rate is within the interval 2039.4 - 2665.6. 
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Community involvement in the conservation and management of Kampung Laut, 
in actual fact only happened as a result of the project Segara Anakan Conservation and 
Development Project (SACDP) in all of the villages in the District of Kampung Laut. 
At the beginning of the project, the community was not involved directly, because at 
this early stage of the project, the planning was carried out by the consultant. Indicators 
that were used to measure the level of participation among the community were 
conscious participation in the phases of the program that were developed and 
implemented, including the process of decision-making activities through planning, 
implementation of conservation activities, environmental maintenance, and the 
supervision of the activities that can harm the environment, as well as the supervision of 
rules and agreements and finally an evaluation of the activities.  
Community Part i c ipat ion in the planning phase  
The level of participation in the planning stage is measured by looking at the 
number of respondents in the presence and extension of meetings held prior to the 
program activity in the form of providing suggestions and asking questions. From the 
results of the interview, it can be seen that nearly half of the respondents rarely attended 
a committee meeting held by the program organizer. There were also a small number of 
respondents who always, often, and quite often came to the meeting. Furthermore, 
there were a small percentage of respondents who never attended a meeting to discuss 
the plans for the program. While, in a meeting to discuss the planning program, 44.38% 
of all respondents never contributed any ideas towards the planning program. They 
simply attended the meeting and quietly listened. However, a small proportion of them 
sought active discussions with questions or ideas about the planning of conservation 
programs to be implemented. 
Basically, the idea of the planning program is derived from the program provider, 
in this case the government. Lack of community involvement could be seen at the 
beginning in the formation of farmer groups for planting mangroves to fishponds or 
making a fishermen group. Initiatives such as the idea to form groups, usually comes 
from the government. Such ideas did not come from the community. Further, a group 
of farmers and fishermen, management subsequently formed in each village. The village 
authority selected some people to be the coordinator of the program, for example, for 
the mangrove-planting program. A meeting about this event was held in the village hall, 
Re su l t s  a nd  D i s c u s s i o n  
 
!
!
115 
inviting all members of the group of farmers or fishermen. The meetings usually 
discussed the techniques of planting mangroves or making a fishpond. This kind of 
planning process generally has a high level of community participation.  
Community Part i c ipat ion in the implementat ion phase  
At this stage of implementation, community participation was seen in the form of 
mangrove-planting activities, either from the initiative of individuals groups or 
organized by the Government/NGOs. The indicator that was used at the 
implementation phase was the frequency of involvement in community services, active 
involvement in the program, and the contribution that they provided to the program 
running. This willingness is to achieve success by getting the local community to 
participate.  
In the implementation phase, a range of activities were performed that can be 
associated with the efforts to preserve the environment of the lagoon to remain clean 
and comfortable. These activities were in the form of cleaning waste from the yard, 
removing waste from the waters of the lagoon and planting mangroves. Based on the 
answers of the respondents, it could be established that almost half of the respondents 
always and quite often participated in these activities. Only a small number of 
respondents had rarely been involved. In these activities the community involvement 
was quite high. 
Indicators of community activeness in the environmental conservation program 
of the lagoon can also be seen from how many people were involved in planting 
mangroves. For the farmer community, activities began with the search for and planting 
of seeds, whereas, for the fishermen, the activities started with making ponds and 
releasing fish or shrimp eggs to the lagoon. In this part, the public participation was 
quite high judging from the answers of respondents that stated that they always or 
sometimes participated, although a small percentage were never involved. However, the 
high participation in these activities cannot change the fact that the results from the 
planting of mangrove seeds and the release of fish and shrimp eggs were not very 
promising.   
The sufficiently high levels of community participation in these activities can be 
shown by the type of contributions from the community. The type and form of 
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donation can be money, labor, or other materials. Based on interviews, it has been 
known that the community did not only provide donations but sometimes contributed 
in two or even three forms. For example, 10.02% of respondents contributed in the 
form of money, labor, and materials. 25.51% of respondents donated energy and 
money, whereas 26.53% contributed in terms of energy and materials, and 8.16% 
contributed through money and materials. However, some also only provided donations 
of money, amounting to 29.59%. 
Community Part i c ipat ion in the ut i l izat ion phase  
The success of the planting phase by the community led to considerable benefits 
for the community to utilize the results of the mangrove ecosystem. At the stage of 
utilization, the indicator that is used is the type of employment relationship with the 
mangrove ecosystems, the benefits derived from mangrove forests in the form of 
changes to the catch and other types of benefits. In addition, community participation is 
seen at the stage of maintaining the mangrove forests that exist today.  
Based on the data obtained, overall the community participation of respondents at 
the utilization phase was high enough, but the direct benefit from the program 
implementation was not felt throughout the community. 
This can be seen from the facts that:  
1) Catches of fish have not increased but even shown a downwards trend, because 
there are still unresolved issues causing a shallowing and narrowing of the lagoon.  
2) There has not been an increase in the net income in the community.  
3) The amount of production has not increased.  
4) The community has not managed to support increased needs for the conservation 
and preservation of the SAL area. 
 
However, a significant outcome felt by the community of Kampung Laut, is that 
the destruction of mangrove forests declined significantly by 76.53%. Some of the 
benefits of this were revealed by respondents in Table 5.10. 
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Table 5.10 Benefits of the lagoon area 
NO Benefits F % 
1 Habitat for fauna (fish, crab, etc.)  68 69.39 
2 Mangrove forest Ecosystem 75 76.53 
3 Nature laboratory for research and education 21 21.43 
4 Sport, Recreation, and Transportation 37 37.76 
Source: Author’s own results, 2014 
 
Kampung Laut people still feel the benefits of the lagoon, although the lagoon is 
narrowing due to sedimentation. The benefits perceived include 69.39% of respondents 
stating that the lagoon acts as a habitat to several species of fish and shrimps, 21.43% 
stating its benefits for research and education, and 37.76% stating its use for sports, 
recreation, and water transportation. 
Community Part i c ipat ion in the Monitor ing and Evaluat ion Phase  
Community participation activities were seen in the evaluation phase including 
maintenance, monitoring and evaluation of the results of the meeting activities carried 
out and remedial activities such as replanting the seedlings that had died after planting.  
Incidentally, after the project had been finalized, the involvement of the 
community in general maintenance did not continue, although there are individual 
members of the group that continue to plant mangroves when they find mangrove 
seedlings in the forest. However, there was no member of the group that was involved 
in the evaluation of the results of the planting. This shows that the community is not 
involved in the process of program evaluation. Exclusion from society in the evaluation 
of the program due to a structured evaluation activity under the SACDP project has 
ended, so that evaluation is no longer continued. 
Based on the respondent’s answers, 35.71% occasionally participate in 
maintaining and taking care of the environment of the SAL. 16.33% and 26.53% often 
or always did this but only 12 and 9 people seldom or never cared about their 
environment. This means that there are still people who are aware of the importance of 
the lagoon environment for their subsistence. 
Furthermore, there are many elements of society that require the immediate 
enforcement of Local Regulation (PERDA) Cilacap No.17 of 2000 (BPKSA, 2004) 
concerning the management of mangrove forests. However, BPKSA and the 
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government have not fully accepted that it should be their responsibility. Although 
prohibitions to cut down or destroy mangroves have been placed at strategic places on 
announcement boards along with the threat of punishment, almost half of the 
respondents always comply with the rules and regulations, but there are still 8.16% of 
people who never abide by them. 
 
 
Fig. 5.29 Various types of mangroves and water transportation signs at the area of study. 
a. Avicennia marina and Sonneratia caeseolaris, mangrove species that dominate most of the mangroves 
in segaraanakan;  
b. Nypa palm or Nypa fruticans Wurmb, a species of palm native to the coastlines and estuarine habitats 
of the Segara Anakan Lagoon; c-d. Signs of the river is one of the fittings sign in inland waters in the 
form containing certain symbols, letters, numbers, words and/or a combination of them, which is used in 
a cruise on the river or lagoon.  
(Photo: Author, 2013) 
 
5.1.6 The Stages of the SWOT Analysis 
When identifying the area potential for the development of coastal areas, both 
effort and appropriate strategies are required in order to achieve the development goals. 
A strategy can be formulated by examining the internal and external factors found at the 
a" b"
c" d"
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site by using SWOT analysis (Originated by Albert S. Humphrey in the 1960s). 
Furthermore, there might be some ways in which community participation in 
conservation and planning can be increased. 
Data on the natural resources and community development for the SA 
management area were selected based on Strengths, Weaknesses, Opportunities, and 
Threats and the results then presented in a matrix. To establish what the best strategies 
would be, a weighting and scoring assessment of each element of the SWOT analysis 
was carried out based on the level of interest and the role of regional conditions. The 
assignment of weightings ranged from 1-3 while scores were provided from 1 – 10. 
After each element of the SWOT analysis had been valued, links were made to 
establish some alternatives strategies: 
(1) A maximum strategy is a strategy that maximizes the strengths and the 
opportunities (SO strategy),  
(2) A minimum - maximum strategy is a strategy that maximizes the strengths and 
minimizes the weaknesses (WO strategy),  
(3) A maximum - minimum strategy is a strategy that maximizes the strengths and 
minimizes the threats (ST strategy), and  
(4) A minimum – minimum strategy is a strategy that minimizes the threats and the 
weaknesses (WT strategy). 
 
Afterwards, the value of the links among the elements of the strategic alternatives 
were analyzed and calculated, resulting in a ranking of each alternative strategy. The 
strategy with the highest ranking is considered to be an alternative strategy, which is 
very urgent and should be prioritized. Selected alternatives of an alternative strategy 
could be applied as management strategies in the development of the region in a 
sustainable way (Kearns, 1992). 
According to potential, issues and problems, development opportunities, and the 
environmental management of natural resources in the SA area, a SWOT analysis was 
carried out in several stages: identification and scoring, link elements of a SWOT 
analysis, and the determination of alternative planning and management strategies 
(David, 1998).  
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SWOT Analys is  Issues Class i f i cat ion 
Table 5.11 Matrix of SWOT issues classification for natural and environmental resource management in the SAL area 
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 Source: Author’s own results, 2014 
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Alternat ives  Strateg ies  
Table 5.12 Matrix of analysis results links from SWOT elements 
!
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Source: Author’s own results, 2014 
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Table 5.13 Ranking links of alternative strategies 
Source: Author’s own results, 2014
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Table 5.14 Alternative strategy to prioritize resource management 
Source: Author’s own results, 2014 
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5.2 Discussion 
5.2.1 Morphodynamics and Land Use Changes in the Segara Anakan Lagoon 
Area 
The classification of multitemporal remote sensing images has been presented. 
Such an approach allows the classification of a remote-sensing image acquired for a 
specific geographical area at a given time, in the cases where training data are not 
available. The classification is performed using the statistical parameters estimated for 
an image acquired in the same area before the one under analysis. In this case, the 
results of the classification for morphodynamics and land use by the Landsat 
interpretation were used to analyze the spatial problems of the SAL area.  
Multitemporal analysis of the morphology and the land use changes using remote 
sensing data is a method of analysis that is both effective and efficient. With this 
analysis-based method, multitemporal remote sensing of multitemporal images with a 
medium spatial resolution was used to derive information on landforms, land cover or 
land use. The details derived from the information can be tailored to the characteristics 
of the ability of the remote-sensing image data and standardized information needs and 
objectives and the level of analysis to be performed and determined by the method of 
analysis used. In this study the overall accuracy of the results was found to be 85% to 
96% for the thematic accuracy of the results and interpretation of the lagoon’s landform 
classification and land use with 13 classes at a spatial resolution of 30 meters. The SAL 
is a product of tectonic activities taking place within the depression zone. The formation 
of the SA waters took place because it is on the lower part below sea level. SA was 
formed from dikes and rocks composed essentially of sandstone from Tapak formation, 
from the upper Miocene - Pliocene. The conditions of the landscape of this area take on 
the form of the Southern-Mountains, including Nusa Kambangan, Jampang Formation, 
Pamali Formation, and Pamutuan Formation. These three formations are much older 
than the Oligo-Miocene period, as can be seen from the bedrock that is far below Tapak 
Formation (Kastowo et al., 1996). 
The morphological condition of the lagoon changes in line with the time and 
processes occurring within the area. From the data processing and the results obtained, 
the water areas of the SAL are shrinking from year to year. The shrinkage indicator of 
the water area of the SAL can be seen from the emergence of new land or an increase in 
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the extent of land that had previously been in the lagoon, as well as a reduced water area 
of the SAL.   Every year Citanduy, Cimeneng and Cikonde Rivers carried 5 million m3 
and 770,000 m3 of sediment, of which 740,000 m3 and 260,000 m3 were deposited in 
SA (ECI, 1994), resulting in increased siltation of new land area in the waters of the 
lagoon. Thus, these conditions did not only affect natural communities and habitats, but 
also affected the culture of the people of Kampung Laut (Hardoyo, 1982). For example 
the fishermen used to build their houses on stilts above the sea, but most now build 
brick houses on the mainland. 
Based on morphological comparisons of the SAL from Landsat image 
interpretations in 1978, 1994, 2003, and 2013 (see Fig. 5.5 and Table 5.2) it can be seen 
very clearly that the lagoon’s morphological changes have occurred in the western part 
of the lagoon. The area of the lagoon narrowed due to intensive sedimentation from the 
river Citanduy and will eventually create a lagoon in the future.  
Extensive lagoon narrowing can also cause a reduction in the area of mangrove 
forests. Because of the lagoon’s equally important elements in maintaining biodiversity 
and marine life, its presence must be conserved and preserved. One solution to 
overcome this problem is to divert the course of the river Citanduy, which minimizes 
the number of streams carrying sediment directly into the Indian Ocean. However, this 
method is also controversial, as it results in other areas being affected by the rate of 
sedimentation. In addition, sediment dredging has been carried out in a very shallow 
area. Dredging was done so that the flow of the tide will enter the lagoon, because the 
SAL is also influenced by the tides of the Indian Ocean through the western and eastern 
channel.  
Sedimentation causes a variety of problems, such as the decline in fishermens’ 
incomes, the conversion of mangroves into agricultural land, the emergence of conflicts 
of interest between the local community with the Forest Agency regarding the use of 
land accretion, and the threat to SA from offshore fishing. Accreted land also causes 
disputes between those who want to keep it as forest and local governments who want 
to convert it for cultivation. With the rate of land accretion at approximately 22.5 
ha/year due to sedimentation, this creates a high potential for conflict.  
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Sedimentation from the soil resulted in legal land tenure. In contrast, damage to 
coastal areas due to abrasion in areas that are less stable against water erosion, caused a 
critical state of the land, damaging road infrastructure (BPKSA, 2004). The process of 
coastal erosion (abrasion) in the western part of SA lasted quite a while, so that the 
shoreline has retreated quite far away from the old shoreline mainland, which at this 
time is approximately 2 km from the edge of the sea. The coastline generally changes 
from time to time according to changes in natural activity such as that of the waves, 
wind, tides and currents and river delta sedimentation area.  
Inland and coastal sediments are essentially dynamic, moving according to the 
dimensions of space and time. Breaking waves, tidal streams, rivers, coastal vegetation 
and human activities are factors that cause changes to the dynamics of the coast to 
establish a new equilibrium beach. Not every coastal area can respond to the whole 
process of change, depending on several factors such as the type of sediment, 
morphology and the geology of the beaches (Stephenson et al., 2004).  
Symptoms of shoreline change need attention, given the major impact on social 
life and the environment in order to realistically determine the likelihood of land use 
change of the coastal areas of SA. Shoreline changes on the whole have changed from 
time to time in line with changes in natural activity such as that of waves, wind, tides 
and currents and the river delta sedimentation area (Davies, 2011).  
Shoreline changes also occur due to an interference with coastal ecosystems such 
as the construction of dikes and canals as well as the buildings that surround the beach. 
Coastal mangrove forests as a buffer function have been greatly revamped to serve as 
the regional farms, residential, and reclaimed areas that result in changes in the coastline. 
The development of the coastline based on the pattern of sedimentation on the West 
Coast of SA is likely to cause the formation of a bay.  
Coastal erosion in coastal areas generally has a negative impact, because the 
resulting land is reduced, while the beach accretion has positive and negative effects. 
The positive impact is the increasing number of farms and farmland in the area, while 
the negative impact is silting river flow with resulting difficulties for fishing vessels to 
enter the river. Siltation also occurring in the sea is around the dock or port that can 
interfere with the activities of fishing vessels out of the harbor (Braatz et al., 2007). 
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SA is a lagoon located in Cilacap, Central Java Province. The SAL has a very 
important function as estuaries for rivers such as: Citanduy Cibereum, Palindukan, 
Cikonde, and other small tributaries. SAL was once a lagoon with a unique ecosystem 
consisting of the water body (the lagoon), which is brackish, mangrove forests, and the 
lowlands that are tidally influenced. For this reason, the lagoon ecosystem of SA has 
naturally served as spawning grounds for shrimp and fish as well as a habitat for migrant 
and non-migrant water birds, various types of reptiles and mammals, and different 
species of flora. However, recently the lagoon ecosystem of SA has experienced severe 
environmental degradation, caused by the high rate of river sedimentation and human 
activities in the form of land uses that do not take into account sustainable development 
(Olive, 1997).  
Human activities not taking into account ecosystem sustainability can clearly be 
seen by the amount of mangrove forests in SA that have been converted to agricultural 
land, settlements, and aquaculture, leading to increasingly depleted marine life. Abrasion 
and erosion are greater, and sedimentation is getting worse. As a result, it is more 
difficult for the community to catch fish so that fish production is reduced and a 
reduced accumulation of water in the water reservoir above the estuary can cause 
flooding in downstream areas, which can subsequently lead to a multiplier effect in 
terms of the damage to clean water, the pollution of water resources, and land 
degradation, agriculture and community settlements.  
The conversion of mangrove forests into cultivated land has been going on for 
about the last 35 years. At first, residents were fishermen with SA’s socio-economic life 
strongly reflected by their livelihoods. Therefore, they allowed the mangrove forests 
around them to grow fast and kept them well preserved. Problems began to arise when 
subsistence patterns changed fishermen into farmers, and consequently the 
demographic pressures and ecological dynamics surrounding them changed. Livelihood 
changes took place together with the emergence of land accretion in the middle of the 
lagoon, requiring a different management approach. Finally, the indigenous people of 
SA (the Kampung Laut) were not able to react when many immigrants arrived to 
manage the area of new accreted land. The arrival of these colonists then raised certain 
demographic issues.  The population density, i.e. the number of people who should be 
allowed to stay and manage the SA region based on population projections of spatial 
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arrangements of SA was projected to be 12,488 people, but based on the socio-
economic survey of BPS (2010), the number of people in the SA region amounted to 
some 14,540 people.  
The demographic problem has a domino effect on other social impacts such as 
poverty among the local population due to higher costs of living arising that are not 
comparable with revenue due to sub-optimal sources of economic welfare and inability 
to compete with immigrants due to lower education levels, and a reduction in 
productive labor because of labor migration to the cities or abroad.  
Changes in land use can have positive or negative impacts. Positive impacts 
include the economic impact from the change in the price of land and the productivity 
of the land mainly for agriculture. The negative impacts of land use on the other hand 
are usually associated with environmental conditions, where excessive exploitation of 
agricultural land can cause land degradation, leading to erosion and sedimentation. 
Land cover changes and trends in the region of SA were analyzed using Landsat 
data from 1979, 1994, 2003 and 2013 and ground truthing in April 2013. 11 types of 
land use were identified (see Table 5.4 and Fig. 5.20). It can be seen from the changes in 
patterns that the area of tropical forests and mangroves has been reduced every year. 
This is because the land has been transformed into new land use forms, such as rice 
paddies, aquaculture, and other agricultural areas. The loss of tropical forests and 
deforestation has been in the international spotlight for several decades now. An 
estimated seven million hectares of tropical forest are destroyed each year (Barbier et al. 
1991). Many studies have been conducted, and researchers from many countries have 
agreed that some of the main factors causing deforestation are population growth, 
logging, shifting cultivation agriculture, road construction and government policy 
(Prasetyo et al., 2011). 
The population density in some areas upstream of the Citanduy and Segara 
Anakan watersheds resulted in less forested areas. Communities in the Citanduy 
watershed were represented by agrarian societies, highly dependent on land resources 
and characterized by low land ownership. By contrast, the livelihoods of local 
communities downstream of the Segara Anakan Watershed were traditionally dominated 
by fishing, but later switched to agriculture because of limitations in fishing gear and 
knowledge. BPS (2004) stated that there are only 0.3 hectares of land per person for 
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wetlands and 0.5 acres of dry land. Ownership of small areas of land by the farmers is 
not sufficient for them to be able to provide for their households, even after applying 
intensive cropping patterns. This caused some people to search for alternative 
livelihoods in the non-agricultural sector outside of the region.  
For some people of the region with no other alternative because of limited funds, 
age or expertise, farming / agricultural labor is still an option. As a result of that choice, 
and coupled with an increase in the population, there has been an increasing intensity of 
agricultural land management. In terms of subsistence, needs are not met anymore, the 
resources are not utilized as forests, both natural forests, mangrove forests or crops, but 
first converted into agricultural land, either in the form of mixed farms, paddy fields or 
dry land farming. 
On the other hand, land use activities for agriculture and aquaculture by means of 
clearing protected forests, such as mangroves and coastal erosion has been intensified, 
especially in almost all regions in the north of SA. This resulted in the opening of 
protected forest becoming an unstable condition from the lagoon’s shore currents. 
These conditions will certainly alter the flow of coastal currents, and the currents will 
cause erosion in the region, making it less stable. The loss of biodiversity in SA in the 
areas converted from mangroves has been reported since the 1980s (Sastranegara, 
2004). 
Changes of aquatic ecosystems into mainland has encouraged residents to change 
their livelihoods from fishermen to farmers, including cutting down the forest for 
timber and selling it as firewood or charcoal, even though they realize that this will 
reduce the productivity of fish and shrimps. In 1978, the area of mangrove forest was 
14,624 hectares, whereas in 2003 it had decreased to 8,916 hectares. In 2002 the 
restoration of an area of 202.5 ha of mangrove forests damaged by logging and farming, 
as well as the preservation of 700 hectares of threatened forest damaged, required 
470,575 different types of mangrove seedlings. In the past Bruguiera gymnorrhiza and 
Rhizophora mucronata have often been used for this purpose (Haditenojo et al., 1982; 
Moeljono, 1982). 
Overall, it would thus appear that the current changes have produced an overall 
economic benefit to the rapidly expanding local population, but that the lagoon 
ecosystem, its aquatic resources and its biodiversity have significantly been affected. The 
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question that should be asked is whether or not the SAL is going to be developed 
further into an agricultural area, which would mean that the lagoon and its aquatic 
resources would eventually disappear, or whether it is desirable (and ecologically 
feasible) to maintain the SAL system as such, even if it is much smaller than its original 
size. Since Java has already been depleted of most of its swamp and lagoon areas, a loss 
of the SAL would mean an irretrievable loss of a unique ecosystem, and its diversity. 
Along with the shrinking of mangrove forests, the SA waters have also narrowed 
due to sedimentation of several rivers that flow into it. There are no longer any 
mangroves to inhibit sedimentation, thus silting takes place very quickly. In other words, 
the SAL is simply waiting to disappear from the map of Cilacap. Without conservation 
efforts, all that will remain of the lagoon in five to ten years will be streams. 
 
5.2.2 Community Participation in Conservation of the Segara Anakan Lagoon 
Area 
In watershed management, actions carried out the upstream region will affect the 
middle and lower regions. This happens because of the characteristics of the water that 
flows from higher places to lower ones, so that watershed management does not 
recognize administrative boundaries. The influence can either be positive such as the 
availability of irrigation water and groundwater, or negative in the case of flooding, 
sedimentation and drought. This results in cross-border issues and conflicts of interest 
are between the upstream and the downstream concerning rights, obligations and 
responsibilities. 
Participation in environmental conservation and management provides 
opportunities for learning about a wide range of issues, including the development of 
skills, dispositions, and the capacity for more effective conservation management (Dietz 
et al., 2008). Farming techniques and land cultivation are also important in the upstream 
area. If these are conducted in ways that are detrimental to the environment then they 
will also damage the continuity of the land in that area. For this reason, it can be stated 
that the people living upstream are very involved in the various processes of 
conservation activities of SA. The upstream area contributes to the process of erosion 
of the Citanduy River, which then flows into the SAL causing sedimentation.  
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Some of the activities carried out, showed a high level of participation in 
reforestation efforts, because it is believed that water security will be ensured through 
tree planting. However, tree-planting activities were carried out through government 
assistance programs. In this case, initiatives from the people themselves were very low. 
In addition, farming practices do not fully comply with the principles of conservation, 
thus the acceleration of soil degradation and erosion is high in upstream areas. Most of 
the farmers who use the land, usually plant perennial trees, because they have found 
these tree species to retain water such as Indonesian albizia, teak and mahogany, among 
others. In actual fact however, these species require very specific conservation practices.  
Moreover, farmers do not use the correct conservation principles in processing 
dry land, such as the use of terracing and infiltration wells. They just use these in the 
wetlands or rice paddies, so that in the rainy season, the potential of erosion in upstream 
areas is very high. When the attrition rate is extremely high in upstream areas it will 
cause very high sedimentation in downstream areas. In this way, sedimentation has 
occurred in the SAL. Intensive sedimentation and siltation could also be said to result 
from new land accretion. The accreted land could lead to conflicts of interest arising in 
communities downstream. Disputes can occur between communities and the 
government, particularly the Forest Agency.  
Generally, the communities in Ciamis and Cilacap (location of upstream areas of 
the SAL) have participated in the form of energy or power due to an absence of other 
contributory factors such as sufficient knowledge about conservation or consciousness. 
Participation took place through the implementation of the government's reforestation 
program. The government provides counseling in the form of ordinances and tree-
planting seedling administration. Knowledge about SA was very low. It was caused by a 
lack of socialization and information about the importance of the existence of SA to 
society. Hence, the information that was obtained was minimal. The activities of farmers 
and communities in the uplands of SA can be said to have highly contributed to the 
sedimentation problems that arise in SA today.  
The biophysical links between the upstream-downstream regions of a watershed 
need to be brought to the attention of various stakeholders. One way of doing this is to 
encourage the participation and involvement of local communities in the conservation 
efforts against environmental degradation. Community participation in conservation 
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efforts is closely related to a variety of factors such as education, culture, the 
environment, and others.  
Education plays an important role in environmental conservation. Through 
education, people can understand the impact of their activities on their environment. In 
Citanduy River upstream, especially for the Ciamis and Cilacap districts that form the 
area of research, most of the people there only completed primary school. This is largely 
due to geographical conditions. Most communities living upstream of the Citanduy 
River are in a mountainous area, which is quite remote and a long distance away from 
the school, with low school enrolment numbers as a result. In addition, the number of 
education facilities is very limited. The distance to the location of the school is quite far 
away, and there is insufficient educational infrastructure. This also results in a very low 
level of participation in the conservation of the SAL.  
The level of education affects participation — the higher the level of education 
the higher the level of environmental awareness, due to a greater knowledge and 
understanding of issues. Low levels of education will have an effect on the low level of 
knowledge and skills. Education can therefore be said to be related to the understanding 
of nature conservation (Clayton et al., 2009) and it is an important factor that influences 
attitudes and changes in behavior among the community. Community members with a 
higher level of education are expected to have a more critical spirit, to be more 
objective, and more innovative in assessing the benefits and negative impacts of 
mangrove ecosystems. The higher level of education of a community allows people to 
take more rational steps in acting or making decisions. 
The level of education also determines the types of livelihood practiced. An 
increase in the level of education of a person has no direct effect on revenues, but 
covers a wider horizon, such as changing the way of life, customs, and employment, so 
that on the whole it has a significant impact on the livelihoods of the community. Most 
of the locals from the SA area have only completed primary school education and have 
livelihoods as fishermen and farmers. This reality has a great influence on the 
preservation of the SA region. This study shows that the influence of education on 
participation is very strong, where there is a real relationship (significance) between the 
level of education of the respondents with the participation rate of respondents or with 
differences in the levels of participation affected by the condition of the respondent's 
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own level of education. It is assumed that the higher the level of education of the 
respondents, the higher the level of participation.  
Income in a society comes from their environment. This means that all the 
revenue from farmers and fishermen depends on where they live. Real income will 
increase if real production increases. A farmers' income is determined by how they can 
cultivate the land area. For example a low income will affect deforestation. A 
fishermen’s income depends on the weather and the condition of the sea and river. A 
level of sufficient income affects the level at which they are able to fulfill their basic 
needs for the family such as: food, clothing, health and education. If they do not have 
sufficient income from their livelihoods, then they will look for alternative incomes. 
This could affect the preservation of the environment through conservation efforts. 
The socio-economic life in the SA area is arguably low. The main source of 
livelihoods is fishing with local residents’ fishing activities taking place at the inshore 
fishery of SA’s brackish areas. The fishery is a community-based fishery. The catch from 
fisheries in the SA area is mostly from brackish waters (80%) consisting of a mixture of 
small shrimps drysidasea and penanced shrimps juveniledaen, which are widely used as raw 
materials for the the manufacture of fish paste. The SA aquatic potential yield is Blanak 
fish and other types of Clupaid. The average productivity for shrimps in the SA area each 
year is around 450 quintals. SA’s waters are also potential grounds for crabs with a 
production of 60 tons per year. However, the lives of the fishermen has been getting 
more difficult from year to year, causing them to switch livelihoods from fishermen to 
farmers with ponds or rice fields, as a result of a declining fish population associated 
with an increasingly more shallow lagoon and the narrowing of SA (Suryawati, 2011; 
Prayitno, 2012). 
The low-income levels in the SA Area have been caused by a decline in fish catch 
due to an extensive clearing of mangrove forests and the reduction in the area of SA 
because of high sedimentation. The growing need to encourage the exploitation of 
living resources, especially mangrove forests through a variety of activities that take 
place in and around the mangrove ecosystem, ultimately suppresses the presence of 
mangrove ecosystems in addition to natural factors. Poor socio-economic conditions of 
local communities will encourage an increase in the frequency and intensity of illegal 
clearing of mangroves (Ardli et al., 2009). There is a growing tendency to act as an 
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exploitative society with emphasis on the economic benefits of forest conservation 
(Calyton et al., 2009). The observations of current research shows that people in 
Kampung Laut have increased revenues by utilizing Nypah palm leaves for house roofs 
at a sale price of 10$/100 sheets and mangrove wood for fuel or charcoal. In addition, 
in the SA area mangroves have often been converted into fish ponds, which is very 
visible in several ponds that have been abandoned. Studies showing the effect of income 
on participation were also reinforced by the research of Al Amin (2002), stating an 
apparent relationship between the incomes of respondents with levels of participation. 
Forest damage has been caused by numerous factors including mentality, 
economic interests, weak law enforcement and knowledge (Lindsey, 2007). Lack of 
knowledge is a result of the interaction with the environment to form an understanding 
of an action to be taken. Lack of knowledge about conservation in schools and lack of 
socialization about conservation by the government has led to a low awareness among 
people to conserve their environment. Almost all of the communities in the upper 
Citanduy Watershed were only prepared to play an active role in conserving the 
environment, if they were able to feel the benefits directly. For instance, people who 
look after the river because their settlement is close to the river. Meanwhile, people who 
live further away from the river would not care too much about the cleanliness and 
condition of the river if it began to deteriorate and dry out in the dry season.  
A lack of knowledge of the heads of households of Kampung Laut communities 
is due to the low level of education. Higher levels of education in the community would 
broaden their knowledge and enhance their rationality of thought. It would allow people 
to take a more rational step in acting or making informed decisions. Better knowledge 
could be obtained from a stimulus for creating educational reforms for various aspects 
of community life (Clayton, 2009). The level of education also helps to determine 
whether or not a person can easily take in and understand the knowledge they gain. In 
general, the higher the education, the greater and the better the knowledge of a person.  
In addition, other research has also stated that the factors of education and lack of 
knowledge about environmental conservation has also been due to the low level of 
information received about it by the heads of households. Information will have an 
impact on a person's knowledge. Even if a person has a low education, if they receive 
good information from a variety of media, such as television, radio or newspapers, then 
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they will be able to improve their knowledge. Based on field observations, information 
about conservation through counseling that is not conducted continuously by 
government agencies or NGOs and results of information obtained by heads of 
households on environmental conservation are very limited. Based on observations in 
the field, most of the public's knowledge about conservation is gained through 
experience.  
In general, the knowledge of people at Kampung Laut, in the SA Area obtained 
their knowledge about conservation through community interaction with other activities 
in relation to the fulfillment of their needs, for example, the function of mangroves for 
firewood, building materials, and house roofs. In contrast, most people in Kampung 
Laut, SA were not aware about SA as a conservation area with the function of 
monitoring the use of physical, biological, and socio-economic aspects. This study 
showed that there is a strong relationship between participation and knowledge and that 
there is a true relationship (significance) among respondents with knowledge of the 
potential respondent participation rate, or the difference in participation rates being 
affected (dependent) by the knowledge of the respondent. Greater knowledge equated 
to higher levels of public participation in the environmental management of SA.  
The forms of participation that were possible were ideas/thoughts, materials, 
money, energy, expertise, and social factors. The success of the conservation program is 
determined by factors that include human resources, skills development programs, and 
other organizational resource mobilization. 
From these results we can note that participation is not a variable that can affect 
the process of conservation, but that the government is a much more dominant factor 
in determining the success or failure of conservation programs. Therefore, participation 
in conservation activities must be developed from the bottom up. The quality of human 
resources is also very influential in the success or failure of conservation programs. A 
low quality of human resources in the communities will lead to unsuccessful 
conservation programs. Because the quality of human resources is very important in the 
efforts of conservation, then the government must increase the human resource 
potential of environmental conservation. This activity should be a government action 
priority e.g. providing the opportunity for all members of the community in the SA area 
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to attend school until a higher level. In addition, the government continues to provide 
informal counseling, education and training with the aim of sustainable conservation. 
5.2.3 Strategic Planning Management for the Segara Anakan Lagoon Area  
According to the analysis of strategic potential and existing problems in SA, 
efforts are necessary to develop an integrated management plan that meets the 
principles of sustainable development. Thus, based on the results of the SWOT analysis 
that was carried out to evaluate potential resources from the environment, a natural 
resources management strategy can be determined as a priority in the future of the SA 
region. 
The priorities of development are divided into two categories: Segara Anakan 
environmental management of physical-ecological aspects and Segara Anakan 
environmental mangement of socio-cultural aspects. 
A. Segara Anakan Environmental Management of Physical-ecological Aspects 
In this aspect, the approach will prioritize efforts to manage the environment 
through physical and ecological aspects along with other areas around SA.  
1) Optimize the use of resources according to the carrying capacity of the 
environment 
The effort to map a physical potency that consists of natural and non-biological 
resources is intended to obtain an overall view of the physical potential and the basic 
valid data held within the framework of the management plan by taking into account the 
carrying capacity of the environment. 
2) Careful and proportionate spatial planning adjusted to the potential data 
This can be carried out with zoning methods, for example, conservation, 
residential areas, primary and secondary production areas, and the conversion region. 
This zoning should be communicated to bureaucrats, either downstream in SA or 
upstream in Citanduy and to other community members. It is very important that the 
designations of areas that have been defined are not misused. 
When areas are zoned, then it is important to include conservation zones such as 
mangrove forests in estuaries, coral reefs off the coast, and protected areas in the 
upstream area that should be completely protected because they have the function of 
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maintaining the ecological balance of the environment as an ecosystem chain, and if the 
physical condition of the conservation zone is in a damaged condition, then it needs to 
be restored through rehabilitation and community participation. 
The production zone (both primary and secondary) needs to implement 
conservation activities to maintain land productivity. In the upstream region, especially 
in areas with steep sloping topography this could include: agricultural inter-cropping, 
planting based on contour lines, planting cover crops, the use of terraces, swales and 
flood and erosion control. In estuarine areas on the other hand, conservation activities 
could include: maintaining a diversified production, mangrove forest production areas 
to be utilized, cash crops such as coconuts planted close to the sea, planting tidal crops 
and rice, and horticultural crops on dry land. Moreover, conservation activities can be 
implemented in aquaculture production activities such as aquaculture, seaweed farming, 
aquaculture nets and so on.  
3) Locations of capture fisheries to divert the waters of the ocean 
Currently, SAL fisheries continue to decline (a decrease in numbers, species and 
sizes of fish) so that the fishermen are catching fish of a size that is still not fully 
developed and should thus be given the chance to continue developing, given that one 
of the main functions of the SAL is as a spawning and nursery ground for fisheries and 
fishermen in southern Java (Busono, 2008). The function of the conservation area 
should be re-established in a way that enables maritime life to recover to a state that 
corresponds to ideal conditions (i.e. corresponding to its function as spawning and 
nursery grounds), then to slowly and carefully transfer the fishing activities in the lagoon 
to operate in the ocean (i.e. encourage the transition to ocean fishing). This alternative 
would simultaneously reduce the pressure on marine resources and mangrove forests 
(Al Amin, 2002). This process requires careful preparation, because the habit of lagoon 
fishing is so deeply entrenched in society, as well as the lack of capital and technological 
factors that could cause social and economic turmoil. 
SA’s economic development in the region that is still considered to have a 
prospect is the development of aquaculture ponds, but because of the vulnerability of 
SA, ponds in this region should be based on the carrying capacity of the environment 
and strictly controlled. A few years ago land was converted for aquaculture that has now 
been abandoned. A good alternative would be to reuse these abandoned ponds, so that 
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there is no need to open up new land (BPKSA, 2004). These alternatives are one 
alternative for people to decrease their activity efforts that threaten the existence of 
aquatic resources.  
4) Procurement of infrastructure, in particular the means of communication 
and transportation 
The location of SA is very remote with the need to develop infrastructure. 
5) Increasing and developing the tourism potential 
In accordance with the characteristics of the local area and the proximity spatial 
theory, the area is close to the Pangandaran Tourism Destination Region, which is only 
60 km and thus it is a possibility for SA to be integrated as a package into this tourism 
region. SA and some of its surrounding objects have considerable potential for tourism 
development, especially ecotourism and scientific tourism. For ecotourism it offers the 
panorama of nature in the form of deltas, lagoons, mangroves, and estuaries as its 
trademark. Because tourist development in this area still lacks management, there is the 
need for cooperation with the private sector to manage activities, and involve local 
communities in tourism activities, for example as a tour supporting staff.  
B. Segara Anakan Environmental Mangement of Socio-Cultural Aspects 
This aspect has a three dimensional approach based on resource management, 
community involvement management and integrated way management. In terms of a 
coastal management strategy, it is centered on the community and conducted in an 
integrated way due to the economic and ecological aspects of the resource base 
(BKPRN, 2009). In practice, these can be divided into the balance responsibilities 
between the government and the resource users with the aim of utilizing and conserving 
resources. In the context of SA management, this strategy should be based on principles 
such as:  
! SA management should be integrated with stakeholders involving all of those 
concerned with the region, namely the government, the private sector, universities 
and local communities. In SA the existing governing body is operationally 
coordinated by the local government.  
! Management should aim to improve the welfare of the community.  
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! Management must be rooted in the local community,  
! Increasing reliance and a sense of community ownership of the resources around 
them. 
! Management should increase community involvement, because this is what 
society would benefit from or have an impact on management. Private investors 
who want to take advantage of the region should also prioritize the interests of 
local communities. 
! The government is obliged to prepare the community to be able to have the 
ability to manage their own natural resources with local institutional 
empowerment programs, including the strengthening of the regional economy 
with alternative members who do not threaten resource efforts. 
! Management patterns should pay attention to the nature, type and function of 
existing resources, so that management can optimize the function of ecological 
and economic resources.  
 
Environmental management in SA taking into account socio-cultural aspects 
concerns matters related to the socio-cultural conditions that exist within the 
community of SA, the efforts made to include aspects of community-based 
management, institutional empowerment, and participation management (Al Amin, 
2002). The efforts can be summarized as follows: 
 
1) Integrated Community-Based Management 
The key to community-based management of Kampung Laut, SA is rights 
management (common property right) a kind of customary right granted to local 
communities. Such rights are very important because this is a resource that belongs to 
the state, thus people feel responsible for managing it. For this reason, community 
participation should be given space as a form of authority to manage the people living 
around the area. Rights management should be instituted and given to both the local 
community or village organizations that are trustworthy local communities, especially 
community-dependent natural resources.  
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2) Institutional Empowerment of the Segara Anakan Area Management 
Agency 
The Segara Anakan Area Management Agency (BPKSA) is the successor to the 
Segara Anakan Conservation and Development Project (SACDP). Factors that support 
the need to optimize and improve the performance of BPKSA are: 
! BPKSA has great authority to determine the direction of the future management 
of the SA region and Kampung Laut community based on BPKSA’s 
performance. 
! BPKSA no longer shares interests, so it can be more independent in decision-
making. 
! BPKSA has a heavy duty to achieve the ecological and economic mission, which 
is why it must work more professionally. 
! The nature of self-financing is carried by BPKSA, so it requires an optimized 
performance in order to contribute to the area. 
 
In order to achieve effective performance management of BPKSA, the input 
from various stakeholders must be given due consideration and there must be greater 
collaboration with all stakeholders, including the private sector to optimize 
management. However, in planning strategies, the local community must be placed at 
the top of development priorities.  
3) Increasing development and community involvement at all stages of 
participatory management of the Segara Anakan Area 
Through community empowerment from the optimization of institutional roles, it 
is intended that all parts of communities have the opportunity to participate as well as 
greater bargaining power. This might be achieved through the delegation of authority 
and responsibility for environmental management to community groups. For example, 
in the form of distribution of mangrove forest management rights to the production 
zone in proportion to the community groups that has been formed. In this case the 
local community groups are fully involved from the planning, implementation, 
monitoring and evaluation to the management of the area. Subsequently, the delegation 
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of authority and responsibility are followed by recognition of a normative set forth in 
the form of rules that enable law enforcement.  
This strategy is carried out with a premise that the system of management and 
protection of an area by local people is far more effective and efficient than from 
outsiders. This strategy recognizes the rights and value systems of local communities 
and gives them their proper place. The task of the local government is to provide 
guidance to community capacity building in monitoring and controlling the 
environment as well as providing support facilities and coordination of mutual support 
between the government, BPKSA and the community.  
 
5.2.4 Ecological Dynamics of the Segara Anakan Lagoon Area 
In this discussion the socio-ecological dynamics are assessed with the aim of 
identifying changes in the ecosystem management of the SAL area. The process of 
environmental change and societal developments has been portrayed in along a 
historical time line. Where, it was divided into three time periods, the 1970s - 1980s, the 
1990ss and from 2000 onwards. 
The 1970’s – 1980’s 
Every year Citanduy River brought millions of tons of sediment loads generally as 
a result of erosion in upland areas, the clearing of forest, land converted to agricultural 
areas and volcanic eruptions (Mount Galunggung in 1982). In the southern area of the 
floodplain, the Citanduy River flows into the SAL together with another river. At high 
tide, when the water in the lagoon can not flow into the ocean, the river water flows 
into the lagoon, while the tidal current, the drain of water flowing through the outlets in 
the western channel into the Indian Ocean. As a result, sediments carried by the river 
particularly from Citanduy and Cimeneng will fill the lagoon. In the western outlets very 
real physical changes occurred. 
Another physical change of the lagoon was reported by the results of the 
geological interpretation of aerial photography in 1944, and satellite imagery data from 
1982 to 1992 (Azis, 2003). It clearly shows a process of rapid advancement in SA’s 
coastline from the area east and northeast. This area showed continued development in 
the form of settlements, agriculture, and aquaculture that still continues today. The 
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development of this land was generally dominated by silt and mud sediments that 
formed as a result of tidal processes, which were also accelerated by the presence of 
human activities such as the development of fish ponds and embankments. 
Changes in the lagoon area were almost exclusively caused by a high 
sedimentation rate. In 1903, the lagoon was reported to cover an area of more than 
6000 ha (Olive, 1997; Tejakusuma, 2006). Sedimentation has become one of the main 
concerns of management in the basin, particularly the effects on lowland activities, 
including SA. It has been linked to deforestation and poor agricultural management 
practices in highland areas in the Citanduy Watershed, as well as the volcanic eruption 
of Mount Galunggung in 1982, which is located in the upstream region. Changes in land 
use in addition to the ratio of forest/vegetation can change the runoff coefficient and 
the size of the catch, thus hydrological behavior must be controlled (Lavigne et al., 
2004). The transition of land use activities was accelerated by the immigration of 
farmers, with the population almost doubling since 1978 (Ardli et al., 2009). 
Sedimentation resulted in the extension of land accretion in the lagoon equivalent 
to about 49 ha. Land accretion was followed by the establishment of an area of 2,625 
hectares of rice paddies. The formation of these rice paddies indicates that livelihoods 
started to change from fisheries to agriculture. Nonetheless, fishing activities were not 
completely abandoned, because fishermen had not yet gained the necessary expertise as 
farmers. At that time the locals of SA did not have the necessary skills to manage paddy 
field agriculture well. This situation then gave farmers the idea to bring in experienced 
farmers from the mainland of Java to work together with them in order to transfer 
know-how and technology to them.  
Population migration on a large scale from the mainland of Java in turn led to a 
significant increase in the local population of SA. Arrivals from the mainland were 
encouraged to come and cultivate crops on accreted land with rice as the main 
commodity. With this motivation, great expanses of mangrove forests were converted 
into rice fields and residential areas. Of course this was an alarming development at an 
unprecedented rate because the local population increased rapidly over a short period of 
time. This situation naturally also led to conflicts of land ownership, because the people 
who came wanted to farm the land privately. Land clearance efforts started by 
determining a boundary for the base of mangroves that was perceived by Kampung 
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Laut people and new settlers to be ancestor’s heritage (Setyoko, 2009). However, this 
determination of land boundaries raised disputes between Perhutani (the forest agency), 
the Department of Justice, and citizens (Yudho, 1988). Then, after the region was 
formed, a team of investigators established that the Kampung Laut community could 
take advantage of land accretion to improve their living standards. 
According to the circumstances and problems of land use management in the SA 
area, it took a proper area management and specific attempts were made. For instance, 
Winarno et al., (2003) reported that SAL’s management history can be referenced from 
the research of de Haan in 1865, which already stated the need to create a mangrove 
forest reserve to ensure the availability of timber for the SA people. Other studies 
showed that high sedimentation in the mangrove lagoon could potentially transform it 
into a terrestrial ecosystem, so that people would have to change their livelihoods from 
fishing to farming (Prayitno, 2012). This also inspired people to transform land into the 
agricultural land accretion. There was even an attempt to accelerate sedimentation when 
in 1972 PT Indah Karya suggested streamlining the flow of the Citanduy River into the 
SAL through the Nusawulung Channel (Winarno et al., 2003). Nevertheless, in 1975, 
Engineering Consultant Inc. (ECI) recommended that the reclamation of the lagoon 
created uncertainty for the livelihoods of fishermen and suggested an increase in fishing 
efforts by developing a spawning lagoon as a source of aquatic biota. However, the 
agency also reported that the acceleration of sedimentation in the lagoon exceeded the 
original estimate (ECI, 1975). 
ECI’s (1994) study was followed up with the preparation of the river basin 
development plan with the purpose of flood control, agricultural irrigation, and 
conservation areas in the upstream and downstream areas of SA. In 1979, ECI 
conducted a feasibility study of Citanduy’s downstream irrigation, followed by the 
construction of the irrigation project Sidareja - Tjihaur in 1982, which was expanded in 
1993. In 1980, LIPI conducted research on SA’s ecosystem ecology, along with several 
other aspects to focus on the management of marine resources. The results drew the 
attention of the Asia Development Bank (ADB) study (among others) to finance the 
project monitoring and optimal usage plan over the period 1981-1985. Activities that 
were deemed worthy were sediment dredging, as well as the establishment of agriculture 
by increasing land area and increased flushing (Ludwig, 1985). In 1987 returned to 
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financing ADB study plan of public works (ECI, 1987) that the results attract the U.S. 
government to fund studies of integrated management plan SA by ICLARM 
(International Center for Living Aquatic Resources Management), which was completed 
in 1988.  
The 1990s  
In the 1990s - 2000s sedimentation continued, the area of accreted land was 
approximately 219 hectares with the addition of a land area that was 170 hectares, and a 
narrowing of the lagoon area that was 2907 ha. This change was accompanied by the 
formation of an area of 3,019 ha of rice paddies (an increase of 30%) and an additional 
settlement area of 2,198 ha.  
On the other hand, the morphological changes of the lagoon also influenced the 
changes to the coastline form. The area of sedimentation or deposition increased by 
about 17 hectares in the Western Channel of the lagoon mouth. Shoreline mapping 
showed results for several islands in the western part of SA: Majingklak Beach, Citanduy 
Estuary and Nusawere Bay conducted by the Center for Marine Geology in 2003 based 
on the basic map output of Bakosurtanal in 1999 showing that these areas had expanded 
and developed rapidly (Kusnida et al., 2003). These islands had grown and expanded in 
all directions, especially to the west. Majingklak Beach had grown eastwards, while the 
beach of the Citanduy Estuary significantly grew to the east and the south. Similarly, the 
coast of Nusawere and Solok Jero Bay also showed rapid growth. Where Nusawere bay 
with an area of approximately 5 square kilometers and an average water depth of 2-4 m 
in the year of 2000 had now been filled by sand deposition as far as approximately 100 
meters to the sea (Sarmili et.al, 2000). 
This situation had implications for an increasing number of residents, particularly 
immigrants living as farmers because of the extension of land accretion from 
sedimentation. During this period, population figures for the Kampung Laut District 
increased until they reached 11,435 people. Land management efforts were also 
introduced by the local government of the village (Ujung Gagak, Ujung Alang, Panikel, 
and Klaces) to divide land ownerships into 0.5 ha of land per family to be used as 
cultivated land (BPS, 2006). Then, heads of the household would be able to work on up 
to two ha of the land.  
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In line with the increasing availability of agricultural land, which then triggered off 
the arrival of more immigrants, new residential complexes were built. During this 
period, the addition of cultivated land resulted in increased land for settlement residents. 
In other words, agriculture not only converted mangroves into rice paddies but also 
increased the area of land for settlements and increased the pressure on resources. Over 
this same period, an additional resettlement complex of more than 2000 ha was 
established. This further accelerated the process of environmental degradation in SA. 
Based on data from the community, they stated that the management of rice farming 
was running quite successfully with the technical assistance provided by community 
organization (Vidyabrata, 2002). 
At that time, agricultural activities introduced different roles to farmers, namely: 
farmers as landowners; farmers as laborers who were landless peasants deriving an 
income from working the land; and peasant farmers who worked the land of others. 
These differences had major implications for the differences in income levels (Prayitno, 
2012).  
Socio-economic activities that occurred as a response to ecological dynamics in 
the past accelerated environmental degradation. The large expanse of mangroves enticed 
investors to pursue aquaculture extensively. In 1997, almost the entire area of mangrove 
forest was controlled by people from outside of the Kampung Laut District (Vidyabrata, 
2002). This was also due to farmers from other parts of Java experiencing difficulties in 
expanding their farming areas. They found better opportunities elsewhere, including in 
SA. The land accretion attached to the Coast of Nusa Kambangan Island became a land 
seizure because of fertility and the location was in a high position, which is protected 
from the tide and flooding.  
Environmental degradation took place at an unprecedented rate during this 
period, causing additional complications to the socio-economic problem. The reduction 
of mangroves had a significant impact on the ecology and social life of Kampung Laut. 
Environmental impacts that arose included among other things: a decrease in fish stocks 
and a reduction in the carrying capacity of the environment to deal with the natural 
pressure. From a socio-economic perspective, fishermen’s’ revenues also declined. 
Although more agricultural land became available, this opportunity could not be 
maximized because of the lack of skills to utilize it. On the other hand, immigrants 
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benefited from the opportunity to take advantage of land accretion. This situation 
triggered off conflicts. Furthermore, economic potential was lost due to the degradation 
of KSA in the form of crabs, shrimps, clams, and various species of fish accruing to 
11.25 billion IDR per year (Dudley, 2000). Meanwhile, the total economic value of 
mangrove ecosystems lost due to illegal logging was as much as 140,880,427,700 IDR 
per year or 8,188,980 IDR per hectare per year (Paryono et al, 1999). 
In the field of fisheries, success stories were mainly from immigrants who applied 
aquaculture methods. This also encouraged native people to adopt aquaculture 
technologies. However, they were not very successful because they did so on the new 
lands that had been formed. Not only the villagers, but also the prisoners of Nusa 
Kambangan Island followed these developments. According to data from the village of 
Ujung Alang, the total area of farms by that time had reached 187 ha. At that time they 
also did not succeed with aquaculture farming methods, mainly due to poor irrigation 
and hydrological systems in SA (Busono, 2008). 
Thus, over this period the conditions for fisherman collapsed completely. The 
condition of the SAL was shrinking and its waters continuously decreased in 
productivity. Then, alternative methods emerged to find another resource, particularly 
for fishing (Olive, 1997). At that time, based on field observations, the development of 
a destructive type of fishing gear was widely used by fishermen: the Apong net. Apong 
nets are nets that resemble mini trawlers and yet they are passive. These nets are 
considered as a destructive fishing practice because they use a mesh size that is quite 
small and consequently fish that are not large enough to be harvested are often caught 
with these nets. This not only reduced fish stocks for harvesting but also local reports 
from fishermen indicated that the use of such destructive nets caused the loss of some 
fish species from the waters of SA. Shrimp nets were used in a way stocked in waters 
around mangroves that were not too deep. This operation was conducted during the 
daytime by using boats. Most fishermen in SA became owners of the Apong.  
Some of the fisherman, who did not have sufficient capital to switch to the use of 
such nets, resorted to collecting various types of shellfish for example, the river shells 
(Saxidomus spp), the feather shell (Arca spp), and the blood shell (Andara spp). For others, 
searching for shells was undertaken as an additional activity to their principle activity. 
Under normal conditions, four hours of searching would result in five shells, which are 
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generally sold directly to the basket collector. The basket shell collector will sell to 
consumers in the shelled form or packed in sacks, while most of the other basket 
collectors also sell them without clamshells.  
Another response to the decline in the condition of the lagoon was a small 
number of people establishing offshore fisheries. Mainly the Ujunggagak villagers 
participated in these kinds of fisheries. They used nets as fishing gear and fiber boats 
with an engine of 20 PK. Offshore fishermen’s catching time was 2-3 days with the 
main types of catch being lobster.  
High sedimentation rates in SA greatly affected the lives of people living in the 
area, because most of the population, especially in the Kampung Laut District relied 
heavily on activities in the SA region (Tedjakusuma, 2006). The presence of agricultural 
land tenure, a lack of farming systems, and a decline in the fish harvest will all affect the 
lower level incomes of farmers and fishermen. This also has a negative impact on the 
welfare of the society in general, in addition to the environmental damage done to the 
lagoon. Therefore, an alternative solution is needed for their social and economic life to 
continue. One solution was a community-based incentive system (Suryawati, 2011). 
Such systems are all forms of specific impulses or stimuli that come from external 
institutions (both governmental and non-governmental), designed and implemented to 
influence or motivate people (either individually or in groups). Incentives are provided 
to encourage the public to act or adopt new techniques and methods that aim to 
improve conditions. An incentives system is linked to measurable performance that is 
used to control the output. Incentives are something that is used to award a gift that fits 
with people's behavior.  
Incentive systems for resource management in the SAL should be applied in 
practice by the Kampung Laut community, and received if the appropriate target is met. 
Therefore, careful consideration is required, especially in relation to technical, financial, 
institutional, sustainable and political considerations. In addition to the incentives 
system for the SAL resource management, local conditions should also be considered.  
Incentive systems in the SAL resource management should be designed to: (1) 
create economic impulses or positive incentives to improve the quality of resources in 
the SAL area and society, (2) not appreciate the destructive actions of people towards 
forest resources by implementing "punishment" and disincentives, and (3) address the 
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economic pressures that encourage disastrous impacts on resources in the SAL 
(Suryawati, 2011). 
Moreover, incentive programs that are implemented should provide benefits in 
three aspects: economic, ecological and social. Benefits in the form of economic aspects 
should ensure the economic independence of local communities because of the 
implementation of an incentives system. Benefits in the form of ecological aspects are 
for example: the availability of fish stocks for the sustainability of fisheries and other 
marine-based activities such as marine ecotourism, ensuring the monitoring of water 
quality due to the coastal environment, the preservation of the biodiversity of coastal 
resources and the minimization of overfishing activities of fishery resources through 
good aquaculture practices. Benefits in the form of social aspects are for example: an 
increased understanding of the local community in terms of social institutions to 
achieve social and economic independence and a reduction in communal conflicts 
because the program is implemented through focusing on group discussion, where the 
community is involved in developing the program.  
2000 and onwards  
From the year 2000 until now sedimentation has continued, with the total land 
accretion area in 2013 at 837 ha or an increase in approximately 579 ha, and a total 
narrowing of the lagoon at 347 ha or a decrease of about 644 ha. From this data it was 
clear that the extensive lagoon would diminish with a tendency to disappear in the 
coming year, covered by sediment. 
As was discussed earlier, the sedimentation in SA is an accumulation of matter 
flow streams brought by Citanduy and other rivers into the lagoon. However, Kusnida 
et al (2003) reported that the velocity of tidal currents in SA is smaller than the flow 
velocity of Citanduy, and yet it is still capable of transporting sediments from the soft 
suspension of Citanduy through the western outlet to the east and southeast SA impact 
of the merger, with the resultant flow direction of both types mentioned above. Flow 
sand and sediment entering the floating reverse direction at high tide in the estuary. 
Mud deposition and fouling that occurs in the SAL are also currently underway in the 
Gulf Nusawere and Pangandaran Beach. This means that, if the dispersion of Citanduy 
River has not yet occurred, sedimentation will still be there. In this case, it would be a 
more effective way to make the canalization along the river flow of Citanduy, Cikonde, 
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Cibeureum, and Cimeneng in SA. This canalization continues to the estuary of SA at 
sea. In addition it should also be carried through the deepening Palawangan waters 
through dredging. 
Over this period, lagoon dredging was carried out to reduce sedimentation. 
Between 2000 and 2005, was in SA was dredged three times (Setyoko, 2009). The 
dredging locations were Palawangan, south Karanganyar village, and close to the mouth 
of the lagoon. Although dredging took place, it does not show any promising results for 
extending the area of the lagoon. For instance, the western part of Palawangan, which is 
the gateway to the confluence of the southern sea, is now almost closed off from 
sedimentation.  
Spoils from dredging were then sent to other locations, including Klaces Village. 
Farmers whose land was used to dispose of spoils from dredging received compensation 
in the form of cash crops, such as palm trees. Dredging activity caused the lagoon water 
to become turbid, affecting the fishing activities of the fishermen. For this reason, 
compensation was also given to the fishermen. 
In 2001, the local government in the Cilacap Regency issued Regulation No. 6 of 
2001 concerning the Spatial Planning of the SA Area. Under this regulation, the area of 
residential land allocation in the SA area allows a population of no more than 12,488 
inhabitants. The results of the Regional Socio-Economic Survey from BPS (2010) 
showed residents spread out over four villages: Ujungalang, Ujunggagak, Panikel, and 
Klaces with a total of 16,841 people. This means that this demographic condition 
creates a source of tremendous pressure to accommodate people in the SA area, 
especially on residential land. Environmental awareness and low levels of education 
among its residents further aggravate the negative pressure on the sustainability of the 
SA Area. As a result, the establishments of conservation zones are no longer effectively 
applied to the SA area as land conversion to residential and arable land continues along 
with the ineffectiveness of population control.  
Inadequate efforts to protect the SA area is also shown by the difficulty of 
enforcing efforts made against fishing net practices undertaken by the Kampung Laut 
community (Busono, 2008). Fishing net practices that were prohibited by local 
regulations were granted legitimate by village officials in the form of permissions to 
utilize the lagoon as a fishing net area. Actually, this kind of arrangement was intended 
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to control conflicts among fishermen in the search for fishing areas. However, legally 
the village government regulations were contrary to the prohibition of the use of net 
cages in the SA area, which is governed by local regulations. As a result of the policy 
conflict, the productivity of aquatic resources, especially various fish species have 
declined, further accelerating the destruction of aquatic habitats for various fish species. 
In the long run, this will threaten the food security of the Kampung Laut community 
and others who depend on the fisheries in the sea, such as the fishermen in Cilacap and 
Pangandaran (Dudley, 2000).  
Mangrove forests are spawning, nursery, and feeding grounds for fish. The 
destruction of mangrove forests has an impact on the chain of various fish species. 
Different reforestation efforts have been conducted by technical agencies such as the 
Department of Marine, Fisheries and Forestry. However, illegal logging still takes place 
in this region (Jennerjahn et al., 2009). Actors involved in illegal logging usually come 
from outside Kampung Laut. The Kampung Laut community itself seems to allow the 
theft of timber due to a lack of facilities owned by the community superintendent to 
control illegal mangrove loggers and negative perceptions about the presence of 
mangrove forests, even though the community superintendent was educated in order to 
help the work of BPKSA to control the theft of mangrove wood. Moreover, the 
education of the community superintendent was also the realization of the national 
mangrove-working group at the local level. Unfortunately, the role of the community 
superintendent has shown little empowerment. As a result, the area of mangrove forests 
has continued to decline since 1978. At present, the remaining area of mangrove forest 
is only about 10,515 ha, compared to an area of mangrove forest in the SA Area of 
17,090 ha in 1978. Consequently, in three decades the shrinking of mangrove forests has 
reached a range of 188 ha per year. This fact suggests that Regulation No.17 of 2001, 
regulating management, failed to maintain the sustainability of the mangrove forests.  
This study reinforces the studies that were conducted by Suryawati (2011) that the 
ecological dynamics of the SAL area can be identified based on physical changes, socio-
ecological changes, applied technology changes, and the destabilization of public 
institutions. Physical or morphological changes of the lagoon due to sedimentation had 
an impact on the area and form of the lagoon, coastline changes, land use changes, land 
ownership and mangrove destruction. Society has also changed; most of the locals 
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experienced a transition from maritime livelihoods to terrestrial livelihoods. Ecological 
conditions changed rapidly due to the sedimentation impact on the social system and 
changes in society related to resource use — both land use and fisheries. 
This study strongly indicates that changes in the social context began to have an 
impact on the ecological aspects; the productivity of fisheries decreased, while the 
terrestrial output was also not significant. Innovation in fishing gear (trawls) in the early 
1980s implicated excessive depletion. Changes in resource management policy settings 
among institutions, fisheries, forestry and the government also enabled uncontrolled 
resource management. Thus, conservation efforts should be undertaken without 
hesitation to save SA from extinction. One way to achieve this would be to raise public 
awareness through community involvement and participation in the implementation of 
the environmental conservation of the SA Conservation Area. The ecological dynamics 
from the 1970s - 2000s can be seen in Figure 5.30 
 
 
Fig. 5.30 Ecological Dynamics in the Segara Anakan Area (1970s –2000s and onward)  
(Source: Author’s own results, 2014) 
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6 Conclusions and Recommendation 
6.1 Conclusions 
Based on the research that has been done, then some conclusions can be drawn as 
follows: 
1. The multitemporal satellite image can be used to evaluate the morphodynamic of 
the SAL area. The morphodynamics of coastal lagoons was obtained by assessing 
various Landsat imagery. During the periods of 1978-2013, there have been several 
changes in the morphology of the lagoon. This can be observed by the declining of 
lagoon areas, which is caused by the sedimentation from Citanduy, Cimeneng, and 
Cibeureum Rivers, as well as other tributaries surrounding the SAL area. The total 
area of lagoon in 1978 was 4,665 hectares. In 1994, it decreased dramatically to 1758 
hectares and the increasing of accreted land area was 219 hectares. From 1994-2003, 
the total area of the lagoon has declined to approximately 767 hectares with the 
increasing of accreted land area of 258 hectares. In 2013, the total area of the lagoon 
was only 347 hectares with total area of accreted land was 837 hectares. Thus, 
during 35 years, the change of lagoon area is 4,318 hectares or decreasing 
approximately 123.37 hectares/year, and the increasing of accreted land area 22.5 
hectares/year. 
2. The morphological characteristic of the SAL is classified as a restricted lagoon. The 
characteristics of the lagoons are large, wide, shore-parallel water bodies, which are 
generally consist of one or more channels and influenced by tidal circulation from 
the Indian Ocean. 
3. The coastline changes during 1978 – 2013 due to a process of erosion and 
sedimentation alternated within a relatively close distance and were part of the 
dynamics of the beach. The total change of distance from sea to the mainland was 
1.5 km. Coastline changes occurred in the western part of the lagoon. This is due to 
the currents and waves that enter the western channel of the SAL being greatly 
restrained by an accumulation of the sedimentation in the western part of the 
lagoon. Thus, the Indian Ocean tidal waves veer towards the edge of the mouth of 
the lagoon, while a deposited area has also been formed surrounding the mouth of 
the lagoon with the total area of sedimentation from 1978 to 2013 were 18,68 ha. 
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4. Based on the interpretation and analyzes of multitemporal Landsat images, the 
classification of land cover/ land use of SA areas consist of rainforested areas, 
mangroves, aquaculture, dry land agriculture, arable land, industrial area, settlements, 
mudflats, and water bodies. During the period of 1978-2013, the bigger portions of 
land-use changes are in the tropical and mangrove's forests. The trend of changes 
showed that the area declines every year. This is due to the land transformation 
towards a new land use, such as the area of rice paddies, aquaculture, and other 
agricultural areas. The SAL area has shrunked 93% from its original condition. This 
resulted in conflicts of accreted land ownerships and uncontrolled mangrove forest 
encroachment. Consequently the decay of the SA is getting worse. 
6. There are various forms of community participation in the SA. This can be seen 
from the kind of contributions in the implementation of environment conservation, 
such as in the forms of insights, power, money/materials, properties, skills and 
expertise, and social. In general, a level of participation of the SA community in 
environmental conservation was sufficiently high. Factors that influenced the level 
of participation are: level of education, level of knowledge, and level of income. The 
three factors have strong relationships with the participation of the SA conservation. 
7. Alternative management strategies of the priorities' development of the SA 
Environmental managements are divided into SA environmental management of 
physical-ecological aspects and SA environmental mangement of socio-cultural 
aspects. Physics-ecological aspects include (1) Optimization of resource area 
according to the carrying capacity of its environment; (2) Careful and proportionate 
spatial planning adjusted to the potential data; (3) Locations of capture fisheries to 
divert the waters of the ocean; (4) Procurement of infrastructure, in particular the 
means of communication and transportation; and (5) Increasing and developing the 
tourism potential. Socio-cultural aspects included (1) Integrated Community-Based 
Management; (2) Institutional Strengthening of Segara Anakan Area Management 
Agency; and (3) Increasing development and community involvement at all stages of 
participatory management of the SAL Area.  
8. The process of ecological dynamics and societal developments has been described in 
along a historical time line. Where, it was divided into three time periods, the 1970s 
- 1980s, the 1990s and from 2000 onwards. In the 1970s – 1980s, Changes in the 
lagoon area were almost exclusively caused by a high sedimentation rate. 
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Sedimentation also resulted in the extension of land accretion in the lagoon 
equivalent to about 49 ha, Narrowing of lagoon: 4,665 ha, Increase in rice paddies: 
2,625 ha, and were followed by Change in livelihoods, fishermen – farmers and 
increase in local population. In the 1990s, sedimentation continued, increase in 
accreted land: 170 ha, narrowing of lagoon by 2907 ha, and coastline changes has 
occurred. Consequently, there also been increase in farming population, increase in 
rice paddies, learing of mangrove forests, new settlements: 2,198 ha, increase in 
migration: 3,019 ha, and decline of fish harvesting. From the year 2000 until now 
sedimentation has continued, with the total land accretion area in 2013 at 837 ha or 
an increase in approximately 579 ha, and a total narrowing of the lagoon at 347 ha, 
and also increase in coastal mud deposits. These circumtances such as, illegal 
clearing of mangrove forests, reduction in area of mangrove forests, and increase in 
aquaculture is still going on until now. 
6.2 Recommendation 
Based on the results of research and discussion, and conclusions above, then 
the things that can be recommended are: 
1. The main cause of the change in morphology of the lagoon is the amount of erosion 
and sedimentation. Therefore, a land conservation effort in the upstream area is 
necessary through the application of appropriate conservation techniques, so that 
the sedimentation rate can be reduced. In addition, alternative to build dams or 
canals in the central part of the watershed needs to be done to enable the 
segmentation of the flow of the river. It should also be carried through the 
deepening Palawangan (western part of the lagoon) waters by dredging. 
2. Resource degradation is expressed by the emergence of the lagoons ecosystem 
damage. Seasonal factors, such as the emergence of oceanographically characteristics 
also become factors that accelerate of sedimentation. In addition, the soluble waste 
that empty into the lagoon system also influences the lagoons ecosystem damage. 
Consequently, synergic coordination measures between upstream and downstream 
regions are necessary in the future. 
3. Integrated river basin, coastal and marine management, and a large base of lagoon 
ecosystem approach by combining all the interactions between ecological and social 
systems need to be implemented at the Segara Anakan and Citanduy Watersheds. 
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Citanduy and Segara Anakan Watershed's management problems can be solved 
preferably with a social systems-based approach, through raising awareness in the 
communities' in the upstream and downstream areas to prevent damage to the 
ecological system. Further studies are needed to determine the interaction between 
ecological and social systems of the upstream region to the sea. Additional studies 
need to determine the power of society resilience to changes in the area of natural 
resources in the upstream, midstream, downstream watersheds and coastal areas. 
4. More research efforts are necessary, by using remote-sensing image analysis that has 
higher spatial resolution, to get the data of land use area more accurately. 
5. In order to increase community participation in conservation: (1) necessary efforts 
are required to improve education, both formal and non-formal to increase public 
knowledge and understanding of the functioning of physical, biological, and social 
communities on lagoons ecosystems; (2) required an increase in information on the 
mangrove, which can be done with education on sustainable mangrove by the 
Government or Non Government Organization (NGOs); (3) required the presence 
of an alternative livelihood for the people, apart from farming and fishing to 
increase revenue. For example, by making ecotourism by utilizing a local potential of 
the SA region. 
6. The SAL area has a very beneficial function for nature, environment, nature 
reserves, life cycle of the macro and micro harmonious biological, and socio-
economic population. In order to the above functions and sustainable of the SA 
suggested the following matters: (1) The management and processing of agricultural 
land, using a good system, for example: the perfect terracing and the right planting; 
(2) Reforestation or keep in the dense forest areas of slopes, steep, very steep, 
vertical, and the top of the hill; (3) Sets or prohibit the making of new settlements, 
especially on steep slopes; (4) Inhibits rainwater entered the SA, such as recharge 
wells, dams or rainwater, do not destroy the forest around the river, and the river 
meanders preserved; (5) Setting the location of fish pond around the SAL, 
prohibiting illegal logging of mangrove forests; (6) Expanding the SAL importance 
to the national and international community, as well as dredging sludge dumped into 
the Indian Ocean.  
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Annex A 
 
A-1: Table  o f  Class i f i cat ion accurac ies  obtained by using the confusion metr i cal  corre lat ion 
 
CLASSIFIED DATA 
(MSS) PIXEL 
COMMISSION PIXEL 
% 
OMISI PIXEL 
% MA (%) 
Rain Forest 424 6.448801743 9.530231513 96.36822847 
Mangrove 505 9.54248366 11.35086536 96.02707487 
Dry land agriculture 466 19.47712418 10.47426388 93.96082181 
Settlement 173 17.69063181 3.888514273 88.90983617 
Rice field 208 6.05664488 4.675207912 95.09360312 
River 48 5.969498911 1.078894134 87.19600582 
Lagoon 317 8.366013072 7.125196673 95.34086638 
Sea 2308 8.540305011 51.87682625 97.44905023 
TOTAL 4449 82.09150327 100 97.80171466 
 
 
 
CLASSIFIED DATA 
(TM) 
PIXEL COMMISSION PIXEL 
% 
OMISI PIXEL 
% 
MA (%) 
Rain Forest 364 6.448801743 10.3145367 95.59743895 
Mangrove 423 9.54248366 11.98639841 95.15692164 
Aquaculture 25 5.446623094 0.708415982 80.24384094 
Dry land agriculture 296 19.47712418 8.387645225 91.39617148 
Arable land 96 9.673202614 2.72031737 88.56617998 
Industry 52 2.265795207 1.473505242 93.29144711 
Settlement 197 17.69063181 5.582317937 89.4344949 
Rice field 267 6.05664488 7.565882686 95.14560442 
River 124 5.969498911 3.51374327 92.89555601 
Lagoon 141 8.366013072 3.995466138 91.93964529 
Sea 1532 8.540305011 43.41173137 96.72010041 
Harbor 12 0.522875817 0.340039671 93.29144711 
TOTAL 3529 100 100 94.6366318 
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CLASSIFIED DATA 
(ETM) 
PIXEL COMMISSION PIXEL 
% 
OMISSSION 
PIXEL % 
MA (%) 
Rain Forest 364 6.448801743 10.3145367 95.59743895 
Mangrove 423 9.54248366 11.98639841 95.15692164 
Aquaculture 25 5.446623094 0.708415982 80.24384094 
Dry land agriculture 296 19.47712418 8.387645225 91.39617148 
Arable land 96 9.673202614 2.72031737 88.56617998 
Industry 52 2.265795207 1.473505242 93.29144711 
Settlement 197 17.69063181 24.53300125 82.34972335 
Rice field 267 6.05664488 7.565882686 95.14560442 
River 124 5.969498911 3.51374327 92.89555601 
Lagoon 141 8.366013072 3.995466138 91.93964529 
Sea 1532 8.540305011 43.41173137 96.72010041 
Harbor 12 0.522875817 0.340039671 93.29144711 
TOTAL 3529 100 100 94.15812262 
 
 
 
CLASSIFIED DATA 
(LANDSAT) PIXEL 
COMMISSION PIXEL 
% 
OMISI PIXEL 
% MA (%) 
Rain Forest 1262 6.448801743 10.94156407 98.64073028 
Mangrove 1406 9.54248366 12.19004682 98.477829 
Aquaculture 0 5.446623094 0 0 
Dry land agriculture 803 19.47712418 6.962025316 96.81240637 
Arable land 8 9.673202614 0.069360153 45.08931492 
Industry 76 2.265795207 0.65892145 96.29429565 
Settlement 341 17.69063181 2.956476504 94.29081338 
Rice field 1931 6.05664488 16.74180683 98.83312162 
River 32 5.969498911 0.27744061 83.66682511 
Lagoon 407 8.366013072 3.528697763 97.16045332 
Sea 5268 8.540305011 45.67366048 98.98136441 
Harbor 0 0.522875817 0 0 
TOTAL 11534 100 100 98.29555139 
 
 
 
 
Overall % 96.22 
   
 
Source: Author’s own results, 2013 
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A-2: Fig .  1 Digi ta l  Elevat ion Model  (DEM) of  The Segara Anakan Lagoon 
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A-3: Fig .  2 Land Cover / Land use Class i f i cat ion with ENVI 5.0 
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A-4: Fig .  3 A-A-4. Fig .  3 Plot t ing Samples o f  The Land use 
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Annex B 
 
B-1: Quest ionnaire 
A. Assessments for Community participation at upstream area 
 
1) Socio-economic Conditions 
 
1. Respondent Number:___________ 
2. Gender: M / F 
3. Age: ________ 
4. Address:___________________________________________ 
5. Education: _______________ 
6. Source of income: __________________ 
7. Occupation:____________________________ 
8. Number of family numbers: ____________ 
9. Average monthly income (Rp.): _______________________ 
 
2) Conservation Participation Aspects 
10. Conservation education activities have been followed: 
a. 1 time; place: 
b. 2 times; place: 
c. 3 times: Place: 
d. More than 4 times: Place: 
11. Conservation methods have been applied: 
a. Mechanical / Engineering Conservation  
b. Vegetative Conservation 
c. Mixtures Conservation  
d. Chemical Conservation 
12. Conservation simulation activities have been followed: 
a. 1 time; place: 
b. 2 times; place: 
c. 3 times: Place: 
d. More than 4 times: Place: 
13. Conservation activities have been followed: 
a. 1 time; types of activities: 
b. 2 times; types of activities: 
c. 3 times: types of activities: 
d. More than 4 times: types of activities: 
14. Greening or reforestation activities have been followed: 
a. 1 time; place: 
b. 2 times; place: 
c. 3 times: Place: 
d. More than 4 times: Place: 
15. The type of plant was used: _______________ 
16. A yard land planted with: 
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a. Perennials 
b. Ornamental plants 
c. Medicinal plants 
d. Without plants 
17. Forests protected or conservation areas of the region: 
a. Yes, There is 
b. No, There have not 
c. Do not know 
18. The benefits of protected areas or conservation for you: 
a. Helpful, namely: __________________________________________ 
b. Less useful, because: _______________________________________ 
c. Not useful, because: _______________________________________ 
d. Do not know 
19. Do you think environmental conservation activities of the Segara Anakan area is 
important? 
a. Yes Important, reason: ____________________________________ 
b. Less important, reason: ____________________________________ 
c. Not important, reason: ____________________________________ 
d. Do not know 
20. Did you know that the Segara Anakan experiencing to shrinkage? 
1. Know 
2. Do not know 
21. Form of participation in conservation activities 
 
No Conservation Activities 
Form of 
Participation 
A B C D E 
1 Socialization that ever been used by the government /NGO/other institutions      
2 Reforestation      
3 Improving sanitation/drainage      
4 Planting in front yard      
5 Planting on critical land      
6 Safeguarding the existing forest      
7 Reforestation of preserved area      
8 Conservation actions plan       
9 Road maintenance      
10 Keeping the environment clean      
11 Taking care the environment      
12 Provision of health and education facilities      
 
 
Description: 
A B C D E F 
Insights Properties Money Power Skills and Social 
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Expertise 
 
 
B. Assessments for Community participation at Kampung Laut area 
 
1) Socio-economic Conditions 
 
1. Respondent Number:___________ 
2. Gender: M / F 
3. Age: ________ 
4. Address:___________________________________________ 
5. Education: 
a. Do not pass the Primary School 
b. Graduated the Primary School 
c. Graduated the Secondary School 
d. Graduated the Senior High School 
e. Academy/Bachelor/Post Graduate 
6. Occupation:____________________________ 
7. Number of family numbers: ____________ 
8. Average monthly income (Rp.): ________________________ 
a. Less than 1,499,000 
b. 1,500,000 – 2,499,000 
c. 2,500,000 – 3,499,000 
3. More than 3,500,000  
2) Conservation Participation Aspects 
 
Leve l  o f  knowledge 
 
9. Importance of Lagoon’s area 
a. Yes 
b. No 
 
10. Lagoon as Nature Reserve Conservation Area 
a. Yes 
b. No 
 
11. Conservation Program from Government/NGO/other Institutions 
a. Yes 
b. No 
 
12. Sedimentation in lagoons 
a. Yes 
b. No 
 
13. Current Circumstances of the Segara Anakan Lagoon 
a. Good 
b. Poor 
 
14. Benefits of Lagoons 
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a. Habitat for fauna (fish, crab, etc.) 
b. Ecosystem Mangrove forest 
c. Nature laboratory for research and education 
d. Sport, Recreation, and Transportation 
 
 
Leve l  o f  Part i c ipat ion  
15. Meeting Attendance in Program planning 
a. Always 
b. Often 
c. Quite often 
d. Seldom  
e. Never 
 
16. Contribution as Insights or Ideas 
a. Always 
b. Often 
c. Quite often 
d. Seldom  
e. Never 
 
17. Involvement with community service 
a. Always 
b. Often 
c. Quite often 
d. Seldom  
e. Never 
 
18. Active in the program 
a. Always 
b. Often 
c. Quite often 
d. Seldom  
e. Never 
 
19. Contribution in the program 
a. Energy, Money, Materials 
b. Energy and Money 
c. Energy and Materials 
d. Money and Materials 
e. Energy 
 
20. Utilizing the results of the program 
a. Always 
b. Often 
c. Quite often  
d. Seldom  
e. Never 
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21. Maintaining and nurturing the environment 
a. Always 
b. Often 
c. Quite often  
d. Seldom  
e. Never 
22. Complying with the rules and agreements 
a. Always 
b. Often 
c. Quite often 
d. Seldom  
e. Never 
 
!
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B-2: Table 2 Crosstab Forms o f  Part i c ipat ion 
 
 
No Variables of Participation 
Forms of Participation 
Insights Properties Money Power Skills and Expertise Social 
Ciamis Cilacap Ciamis Cilacap Ciamis Cilacap Ciamis Cilacap Ciamis Cilacap Ciamis Cilacap 
1 
Conservation socialization from the 
government/NGOs/other institutions 12.06 11.33 12.65 8 8.24 15.33 44.71 48.67 4.71 2 17.63 14.67 
2 Reforestation 4.12 6 5 15.33 5 14.67 70.59 44 2.94 8 12.35 12 
3 Improving sanitation/drainage 7.35 6.67 4.71 8 5.88 13.33 61.47 56 5 4 15.59 12 
4 Planting in front yard 9.41 8.67 4.71 8 4.71 12.67 72.35 56.67 3.82 4.67 5 9.32 
5 Planting on critical land 6.47 6 9.71 12 4.71 8.67 60.88 55.33 2.65 4 15.58 14 
6 Safeguarding the existing forest 5.29 10 6.76 8 6.18 14.67 48.24 46 3.24 2.67 30.29 18.66 
7 Reforestation preserved area 8.82 7.33 9.71 8.67 8.53 12.67 50.59 47.33 5 6 17.35 18 
8 Conservation action plans  12.65 14 8.82 11.33 7.35 12 33.24 33.33 5 4.67 32.94 24.67 
9 Road maintenance 5 6.67 5 6.67 9.12 10.67 54.12 46.67 5 7.32 21.76 22 
10 Keeping the environment clean 4.12 5.33 8.24 10 7.06 8.67 67.94 54.67 3.82 5.33 8.82 16 
11 Taking care of environment 9.12 12 5 8 6.76 6 65.59 58 3.24 6 10.29 10 
12 
Provision of health and education 
facilities 17.95 24.66 20.29 25.33 27.35 18.66 46.47 76.68 9.11 10.67 78.83 44 
 
Source: Author’s own results, 2013 
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B-3: Table 3 Respondents Data Tabulat ion 
 
 
Respondents 
Number Age Occupation A B C D 
1 31 Fisher 1 1 1 1 
2 55 Merchants 1 1 1 1 
3 45 Fisher 1 1 1 1 
4 39 Farmers 4 2 2 4 
5 40 Fisher 2 1 1 3 
6 55 Fisher 4 2 2 4 
7 43 Official Bearer 4 2 2 5 
8 32 Merchants 2 1 1 3 
9 30 Merchants 2 1 1 3 
10 28 Fisher 2 1 1 2 
11 37 Fisher 4 3 2 3 
12 55 Farmers 2 1 1 2 
13 70 Farmers 1 1 1 1 
14 67 Merchants 2 1 1 2 
15 65 Merchants 1 1 1 1 
16 55 Merchants 2 1 1 4 
17 47 Fisher 4 3 2 4 
18 58 Fisher 2 1 1 3 
19 23 Fisher 2 1 1 2 
20 24 Merchants 3 2 2 2 
21 56 Merchants 3 2 2 4 
22 54 Merchants 5 4 2 4 
23 43 Merchants 2 1 1 2 
24 77 Fisher 2 1 1 3 
25 60 Fisher 2 1 1 3 
26 65 Farmers 2 1 1 2 
27 63 Farmers 2 1 1 2 
28 44 Fisher 2 1 1 2 
29 45 Official Bearer 5 3 2 5 
30 48 Farmers 2 1 1 2 
31 33 Farmers 2 1 1 3 
32 36 Farmers 2 1 1 2 
33 35 Official Bearer 5 4 2 4 
34 37 Fisher 2 1 1 2 
35 55 Fisher 2 1 1 2 
36 59 Merchants 4 2 2 4 
37 70 Fisher 1 1 1 1 
38 73 Farmers 1 1 1 1 
39 42 Official Bearer 5 3 2 5 
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Respondents 
Number Age Occupation A B C D 
40 32 Farmers 2 1 1 3 
41 31 Merchants 3 2 1 3 
42 32 Farmers 2 1 1 3 
43 43 Official Bearer 5 4 2 4 
44 35 Farmers 4 3 2 4 
45 66 Farmers 2 1 1 2 
46 68 Farmers 1 1 1 1 
47 61 Farmers 1 1 1 1 
48 63 Farmers 2 1 1 2 
49 62 Farmers 2 1 1 2 
50 43 Merchants 2 1 1 2 
51 22 Fisher 3 1 1 3 
52 24 Fisher 2 1 1 2 
53 23 Farmers 3 1 1 3 
54 20 Fisher 2 1 1 2 
55 25 Merchants 2 1 1 2 
56 39 Merchants 4 2 2 4 
57 75 Farmers 2 1 1 2 
58 47 Merchants 4 3 2 3 
59 58 Farmers 2 1 1 2 
60 58 Farmers 3 1 1 3 
61 67 Farmers 1 1 1 1 
62 45 Official Bearer 5 4 2 5 
63 45 Farmers 3 1 1 3 
64 33 Merchants 2 1 1 2 
65 63 Merchants 2 1 1 2 
66 54 Farmers 2 1 1 2 
67 57 Farmers 1 1 1 1 
68 61 Merchants 2 1 1 1 
69 60 Farmers 1 1 1 1 
70 21 Fisher 3 1 2 2 
71 23 Farmers 3 1 2 2 
72 27 Farmers 2 1 1 2 
73 67 Fisher 1 1 1 1 
74 65 Fisher 2 1 1 2 
75 56 Merchants 2 1 1 1 
76 55 Fisher 3 1 2 2 
77 54 Merchants 2 1 1 5 
78 47 Merchants 2 1 1 2 
79 40 Fisher 4 1 2 4 
80 49 Official Bearer 4 1 2 5 
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Respondents 
Number Age Occupation A B C D 
81 43 Official Bearer 4 1 2 5 
82 42 Official Bearer 5 4 2 5 
83 47 Merchants 3 1 2 2 
84 60 Merchants 2 1 1 1 
85 61 Merchants 2 1 1 1 
86 45 Official Bearer 5 4 1 5 
87 54 Fisher 2 1 1 2 
88 53 Merchants 3 1 2 2 
89 62 Fisher 2 1 1 1 
90 62 Merchants 3 2 2 3 
91 34 Merchants 2 1 1 1 
92 35 Merchants 3 1 2 5 
93 36 Official Bearer 2 1 1 1 
94 31 Merchants 4 3 2 2 
95 32 Official Bearer 5 4 2 4 
96 66 Fisher 2 1 1 1 
97 56 Fisher 4 3 2 3 
98 58 Fisher 3 1 2 3 
 
 
Source: Author’s own results, 2013 
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Description: 
A Education 
0 No Education 
1 Did not complete Primary School 
2 Completed Primary School 
3 Completed Secondary School 
4 Completed Senior High School 
5 University graduate (or similar) 
 
B Income 
1 Less than 1,499,000 
2 1,500,000 – 2,499,000 
3 2,500,000 – 3,499,000 
4 More than 3,500,000  
 
C Knowledge  
1 Very low 
2 Low  
3 Sufficiently high  
4 High  
5 Vey high 
 
D Level of participation 
1 Very low 
2 Low  
3 Sufficiently high 
4 High  
5 Vey high 
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B-4 ( i ) :  Table  4 Regress ion Analyzes Resul ts  
 
Descriptive Statistics 
 Mean Std. Deviation N 
Level of Participation 2.55 1.253 98 
Level of Education 2.58 1.166 98 
Level of Income 1.47 .922 98 
Level of Knowledge 1.33 .471 98 
 
Correlations 
 Level of Participation 
Level of 
Education Level of Income 
Pearson Correlation Level of Participation 1.000 .809 .595 
Level of Education .809 1.000 .827 
Level of Income .595 .827 1.000 
Level of Knowledge .617 .814 .640 
Sig. (1-tailed) Level of Participation . .000 .000 
Level of Education .000 . .000 
Level of Income .000 .000 . 
Level of Knowledge .000 .000 .000 
N Level of Participation 98 98 98 
Level of Education 98 98 98 
Level of Income 98 98 98 
Level of Knowledge 98 98 98 
 
Correlations 
 Level of Knowledge 
Pearson Correlation Level of Participation .617 
Level of Education .814 
Level of Income .640 
Level of Knowledge 1.000 
Sig. (1-tailed) Level of Participation .000 
Level of Education .000 
Level of Income .000 
Level of Knowledge . 
N Level of Participation 98 
Level of Education 98 
Level of Income 98 
Level of Knowledge 98 
 
!
 
 
Model Summaryb 
Model 
Change Statistics 
Durbin-Watson R Square Change F Change df1 df2 Sig. F Change 
1 .679 66.190 3 94 .000 1.875 
 
 
a. Predictors: (Constant), Level of Knowledge, Level of Income, Level of Education 
b. Dependent Variable: Level of Participation 
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ANOVAb 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 103.330 3 34.443 66.190 .000a 
Residual 48.915 94 .520   
Total 152.245 97    
a. Predictors: (Constant), Level of Knowledge, Level of Income, Level of Education 
b. Dependent Variable: Level of Participation 
 
 
 
Coefficientsa 
Model 
Unstandardized Coefficients 
B Std. Error 
1 (Constant) .417 .220 
Level of Education 1.219 .149 
Level of Income -.340 .142 
Level of Knowledge -.388 .269 
 
 
 
Coefficientsa 
Model 
Standardized 
Coefficients 
t Sig. Beta 
1 (Constant)  1.901 .060 
Level of Education 1.135 8.200 .000 
Level of Income -.250 -2.393 .019 
Level of Knowledge -.146 -1.442 .153 
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Referat: 
A coastal lagoon is a landform that is influenced by natural processes and human 
activities. All human activities at the upstream, particularly agriculture and cultivation 
bring soil, waste, and other materials to the downstream area through the river drains 
into the lagoon. Even though its position is inland of water bodies, the lagoon is still 
affected by waves and winds from the sea. Additionally, coastal lagoon will be the 
depository place for sedimentation from the upland area. Segara Anakan (SA), which is 
located in Indonesia, is an example of a coastal lagoon area, which has a unique 
biophysical characteristic. The region has a great natural ability to ensure the 
sustainability of the interrelationships between terrestrial, estuarine and marine 
ecosystems in harmony and balance as a habitat for flora and fauna. The region is an 
area of migration of various types of protected animals and it is a place of breeding for 
diverse species of the shrimp and fish, which have a highly economical value. Segara 
Anakan lagoon (SAL), currently experiencing acceleration narrowed on its area due to a 
very intensive sedimentation from the mainland.  
The research aims to answer the question of how ecological dynamic occurs in the SAL 
area due to sedimentation. Achieving the objectives of this study required examining the 
morphology and land use changes with multitemporal remote sensing approaches. 
While, to assess the role of community participation and planning management 
strategies is using qualitative descriptive methods and SWOT analyze. 
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The using of multitemporal remote sensing Landsat images is possible to analyze the 
morphological and land use changes with different time and sensors. These Landsat has 
image accuracy about 92.66%. It can be used for image interpretations resulting 13 
classes of land use. The morphodynamics of SAL indicated by the changes of area of 
lagoon and accreted land and also the distance of coastlines during the periods 1979-
2013. In addition, the land use or land cover also changes during that time. The bigger 
portions of land use changes are in the tropical and mangrove's forests.  
There are distinctive forms of participation in conservation efforts. The upstream 
community involvement in conservation tends to be different participating in the way of 
ideas, money, materials, properties, skills and expertise or social activities. In addition, 
the community at downstream area has a sufficiently high level of participation in 
environmental conservation. There are also strong relationships between the level of 
education and level of income and basic knowledge in conservation with the 
participation of SA conservation.  
The ecological dynamics of the SAL area are described with a historical time line. It is 
divided into three time periods: the 1970s - 1980s, the 1990s and from 2000 onwards. 
Each of these has occurrences that can lead to changes in the environment.  
The implementation of appropriate conservation technique can reduce the 
sedimentation rate. Hence, the synergic coordination measures between upstream and 
downstream regions are necessary in the future. Increasing community awareness and 
participation in the conservation by improving educational sector, providing 
information, and applying sustainable development land use are the ways to match 
human activities with the temporal and spatial dynamics of the coastal resources.  
